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Foreword 

Over the past few years, the role of the referee has been criticized consider

ably in professional German sports leagues: Mistaken calls that substantially 

influence the outcome of games are daily fare, and even deliberate game ma,

nipulations in favor of one of the competing teams or individual competitors 

have increasingly become the basis of public discussions. The scandal in

volving the former soccer referee Robert Hoyzer, who received considerable 

kickbacks for purposely manipulating the outcomes of professional soccer 

games in 2005, leading to a permanent ban from supervising games by the 

DFB, is only one of many examples that could be mentioned here. 

If we consider the criticism of the role of the referee in a more differen

tiated way, two contextual interrogations arise: On the one side, mistaken 

calls in sports are based on an inherent misjudgment of game situations -

either because of distortions of the human intake and processing of informa,

tion or because of a deficient technical or personal support of the referee. 

The fundamental question here concerns the meaning of the referee with 

respect to the quality of the game: To what extent does the contribution 

of the referee foster a team's legitimate actions in a game on the one hand, 

and to what extent does it contain a team's irregular activities on the other 

hand? On the other side, corrupt delinquencies are based on a conscious 
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error of judgment of game situations by the referee. ill the course of this, 

the question of an efficient incentivization mechanism by sports associations 

is of prior interest: To what extent can changes in the rules of the game or 

monetary and immaterial incentives reduce or prevent a referee's propensity 

for corruption? 

Cedric Duvinage's work addresses exactly these two questions: His objec

tive is to provide answers to these questions in a game theoretical framework 

and to derive recommendations therefrom. From a scientific perspective, this 

intention is downright ambitious and takes up an academic void: The few 

existing studies that address the role of referees in sports are all of ernpirical 

or experimental nature; a theoretical elaboration of this topic is still missing. 

Mr. Duvinage's work at hand excels to do exactly that in an outstanding 

way. However, not only theoretically interested readers but also those who 

are interested in sports and in the inferences for the improvement of the 

quality of referees 8.."! well 8.."! for a successful corruption prevention benefit 

from his work. I wish this work a respectively wide reception. 

Peter-J. Jost 
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Chapter 1 

Introduction 

Heaven and Hell decide to fight their differences by organizing a 

soccer match. Before the game, God proudly brags: "We've got 

all the star players!" Yet, the Devil counters: "So what? We've 

got the referees!"' 

1.1 Motivation 

With the increasing commercialization of professional sports and the rising 

public enthusiasm about various national and international sports events, 

professional sports referees are increasingly becoming the target of public 

scrutiny and criticism. Not long ago, during the round of sixteen match 

of the 2010 FIFA World Cup, England versus Germany, the Uruguayan 

referee Jorge Larrionda disgruntled many English soccer fans by disallowing 

an irrefutable goal for England. At the same time, many German soccer fans 

celebrated Larrionda's mistake as the revenge for the legendary" Wembley 

Freely translated from Steinke, Bodmer and Tophoven (2010, p. 64). 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_1,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012



2 Chapter 1. Introduction 

Goal n during the World Cup Final in 1966.' 

The historic soccer rivalry between England and Germany vividly exem

plifies that referees are undeniably a critical part of the game, and that it is 

not unusual for their judgments to ultimately determine its outcome. Given 

the immense commerce involved in some types of sports, incompetencies by 

referees, independent of whether they are deliberate or not, can cause a seri

ous economic damage to competitors. This poses the question of why sports 

associations started avalling themselves of the institution of referees in the 

design of professional sports contests in the first place. 

At first sight, the introduction of referees might simply be explained by 

the contention that there has to be an objective supervisor responsible for 

the enforcement of the rules to ensure that competitors righteously attain the 

occasionally large benefits from winning a contest. However, the economic 

reasoning behind the role of referees goes far beyond this point. 

As any competitive athlete can probably approve, a referee can signifi

cantly influence the nature of a game. The reason being that competitors 

typically adjust their playing strategies to the performance of the referee 

in the pursnit of maximizing their probabilities of success. From this fol

lows that sports associations can use the referee in connection with the 

pre-specified rules of the game as an intrinsic instrument of design, so as 

to maximize the demand for its sports events. 

Yet, blatantly wrong decisions such as that of Larrionda often tend to 

make enthusiastic spectators question the impartiality of a supervising ref

eree. Indeed, recent corruption scandals in the professional German Soccer 

Leagne (DFL, hereinafter also referred to as the nFnssbail Bundesligan) and 

the professional German Handball League (DHL, hereinafter also referred 

to as the nHandball Bundesligan) provided ample reasons for developing 

2 For more information, see GOdecke (2010), Reschke and Knaack (2010) and Volkery 
(2010). 
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such mistrust. The most recent ones in Germany involve the soccer referee 

Robert Hoyzer and the handball referees Frank Lemme and Bernd Ullrich.3 

The assertion of handball functionaries that even the president of the In

ternational Handball Federation (IHF), Hassan Moustafa, is up to corrupt 

mischief also does not promise any comfort in this regard;' neither do the 

recent suspicions about 200 possibly manipulated European soccer games, 

where apparently more than 30 of them took place in Germany.5 

Even more striking are the testimonies of retired referees, who experi

enced gross bribery at first hand, warning sports fans that the corruption of 

referees seems to be much more widespread than previously expected. Many 

referees can tell stories about dubious bribery attempts. Sometimes, already 

long before the game referees get phone calls and are asked to prepare wish 

lists for their hosts. Alcohol, food, women and, of course, money make 

the most popular means of bribery.6 However, althongh the recent media 

coverage focused its eyes on the revelation of sports corruption in the Ger

man Soccer Federation (DFB) and the German Handball Federation (DRB), 

Willy Bestgen, a retired German basketball referee, asserts: II Bribery occurs 

in all SpOrts."7 

The term" sports corruption" is a colloquial expression and can be inter

preted in many ways.s However, because the focus of this dissertation is the 

study of the sports referee, the term II sports corruption II shall, in the context 

3 

4 

• 
6 

7 

8 

For more details on the sca.ndal involving Robert Hoyzer, see Ahrens (2005). For 
more information on the scandal involving Frank Lemme and Bernd Ullrich, see 
DPA (20090). 
For more information, see Hellmuth and Ewers (2009) and Weinreich (2009) . 
DPA (2009b); see also Peer (2009). 
Stern (2009) 
Tuneke (2009) 
Maennig (2005, p. 189), for example, distinguishes between lIcompetition corrup
tion ", relating to delinquent activities to influence competition results, and II man
agement corruption", relating to illicit activities regarding non-competition decisions, 
such as those concerning host venues for large sports events, allocation of rights (e.g. 
television rights), or the constructions of sports arenas, for instance. 
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of this thesis, merely be defined as the bribery of referees by a competitor in 

order to gain an advantage within the contest. The economic analysis herein 

will therefore neither consider betting fraud, nor the bribery of players as a 

way of manipulating a game, nor any delinquent activities by functionaries 

in the sports industry.9 

For a long time, the sports industry tried to keep the issue of sports 

corruption under wraps because it feared the reaction of spectators and 

sponsors.1O After all, the obliquity inherent in sports corruption damages 

the integrity and sociability of sports. By all means, the sports ethos rests 

on fundamental values and principles that we consider desirable in today's 

society. It praises fairness, respect and loyalty, and it teaches the principle 

of equal opportunities and that hard work is rewarded." 

Until now, the German sports industry has always been able to attract 

the public by living and practicing these values. However, unless the sports 

industry now reacts quickly to solve its evermore apparent corruption prob

lem, it will have difficulty to do so in the future - especially in light of the 

unsatisfactory legal clarity regarding sports corruption in Germany. The 

general application of the present regulations of the German Criminal Code 

(StGB) to delinquent activities of sports corruption, as it is defined in this 

dissertation, seems to lack judicial justification. It is therefore particularly 

important for the continuing demand for professional sports contests in 

the future that German sports federations rapidly establish efficient anti

corruption mechanisms. 

9 

10 

11 

The dissertation is structured as follows. 

Although we might be inclined to categorize doping as a form of sports corruption, it 
should be viewed as a separate form of cheating. A doping competitor tries to elevate 
his winning chances by increasing his own performance relative to his rivals, while 
the bribery of a. referee increases the briber's probability of success by effectively 
reducing the relative performance of his rivals. (See Preston and Szymanski (2003)) 
Ashelm (2009) 
For a discussion on the role of sports in today's society, see McCormack (1988), Sage 
(1990) and Kleiber and Roberts (1981). 
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1.2 Structure 

Following this chapter, Chapter 2 will provide a short overview of the relevant 

existing economic literature and embed this dissertation therein. This will 

comprise the reference to three branches of economic literature, that is the 

economic literature on referees, on contests and on corruption. 

Chapter 3 will briefly consider the ancient history of sports referees. In 

particular, it intends to raise the awareness that the institution of referees 

is not an invention of modern times. It will demonstrate how already the 

ancient Olympic Games made use of referee-like functionaries to control 

ancient sports contests. 

Chapter 4 will then develop a game theoretical model explaining the role 

of referees in sports contests, initially by defining the necessary parameters 

and by outlining the basic assumptions of the model. In the framework 

of a strategic conflict, the contestants' pure Nash equilibrium strategies in a 

symmetric contest without a referee will be derived before an honest referee is 

introduced to study how the referee affects the contestants' strategies. With 

the help of these results, it will then be possible to determine the value a 

referee creates for sports associations. Afterwards, the effect of asymmetries 

between players on the quality of a contest and also on the value of a referee is 

examined. Finally, Chapter 4 will demonstrate how corrupt referees become 

a real economic threat to the sports industry by considering their effect on 

the quality of sports contests. 

Chapter 5 intends to shed light onto the problem of sports corruption 

in Germany from a legal perspective to explain why sports federations are 

concurrently struggling so much in preventing the bribery of referees. In 

particular, it will reveal the apparent legal loophole regarding the prosecution 

of sports corruption under present German criminal law. Moreover, a draft 

bill put forth by the judiciary of the Free State of Bavaria, intended to 
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increase the efficiency of the deterrence of sports corruption in Germany, 

will be presented. 

Chapter 6 will then develop an incentive model to study, from the per

spective of a sports association, the optimal incentivization mechanism to 

prevent sports corruption. Aside from deriving the incentives of a contes

tant to bribe the referee, on the one hand, and the motivation of a referee to 

accept a bribe, on the other hand, this model intends to highlight the interde

pendence between the contestant's and the referee's incentives as well as the 

importance of this interdependence for the optimal design of anti-corruption 

policies. 

Chapter 7 will then use the results established in Chapter 6 to develop 

and economically evaluate some possible anti-corruption policies. This will 

also include an assessment of the economic usefulness and efficiency of the 

Bavarian draft bill. 

Finally, Chapter 8 will summarize the main findings of this dissertation 

and provide some proposals for future research on sports referees. 



Chapter 2 

Literature Review 

2.1 Economic Literature on Referees 

U nti! fairly recently, the study of referees has not received much attention 

in the economic literature. Merely with the increasing exploitation of the 

commercial potential in professional sports, scholars have started increasing 

their awareness of the economic importance of referees. The main topic 

among the few existing studies on referees has been the question of whether 

referees have the tendency of being one-sidedly influenced by external social 

pressures. Several researchers conducted experimental and empirical studies 

to examine the incidence of a natural referee home bias in professional sports 

leagues. 

Nevill et al. (2002), for instance, conducted an experiment to test the 

impact of crowd noise on a referee's decisions. Two groups of referees were 

asked to watch the same game, where one group watched the game with 

and the other without volume. Interestingly, the group that watched the 

game with volume sanctioned fewer fouls of the home team. Sutter and 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_2,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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Kocher (2004) empirically investigated the referees' propensity of awarding 

extra time in the Fussball Bundesliga. They concluded that referees tend to 

add more extra time when the home team is behind. Dohmen (2005) also 

empirically confirmed the existence of a referee bias in the Fussball Bun

desliga, where the composition and the size of the crowd seem to determine 

the direction and the extent of the bias.! 

Undoubtfully, all of the existing experimental and empirical studies pro

vide useful insights regarding the existence and the determinants of (un

conscious) referee biases in professional sports contests. Yet, the previous 

research on referees has little to contribute to the understanding of the ac

tual role of referees in sports contests. Especially, theoretical approaches 

explaining the role of referees are still absent in the economic literature. 

2.2 Contest Literature 

The contest literature, however, provides a large amount of at least related 

research for this dissertation. The surveys by Nitzan (1994) and more re

cently by Konrad (2009) provide informative overviews of the contemporary 

research while offering the basic theoretical aspects developed in the litera

ture. 

The origin of contest theory traces back to the pioneering contributions 

to the rent-seeking theory by Tullock (1967, 1980), Kriiger (1974) and Pos

ner (1975). In particular, Tullock's (1980) formulation of an imperfectly 

discriminating contest success function, which gained its eminent popularity 

among scholars due to its analytical tractability, laid down the groundwork 

for further insightful research on rent-seeking contests. Skaperdas (1996), 

Kooreman and Shoonbeek (1997) and Clark and Riis (1998) axiomatized 

Tullock's contest success function and suggested Bome constructive varia-

For more studies on referee biases, see also Garicano et al. (2005), Buraimo et al. 
(2010), Dawson el aI. (2001) and Di,I..,o el 81. (2008). 
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tions. 

Aside from the Tullock contest, researchers such as Hillman and Riley 

(1989) and Baye et al. (1996) modeled rent-seeking contests in the form 

of perfectly discriminating tournaments. Contrary to the TUllock contest, 

perfectly discriminating all-pay auctions guarantee the contestant exerting 

the highest effort level to win the tournament. However, as Lazear and 

Rosen's (1981) work shows, random factors can additively he accounted for in 

perfectly discriminating tournaments so that the contestant with the highest 

effort is no longer guaranteed to win. This way, an auction tournament 

with noise becomes, similar to a Tullock contest, imperfectly discriminating. 

Note that the assumption of an imperfectly discriminating contest success 

function, allowing for random external factors to affect the outcome of the 

contest, is in most sports contests the more realistic approach. Therefore, 

this will also be the approach taken in the model developed in Chapter 4 of 

this dissertation. 

Scholars have studied perfectly and imperfectly discriminating contests 

along various dimensions in areas BUch as internal labor market tournaments 

(e.g. Lazear and Rosen (1981), Rosen (1986)), R&D races (e.g. Loury 

(1979), Dasgupta and Stiglitz (1980), Fudenberg, Gilbert and Tirole (1983), 

Harris and Vickers (1985), Leininger (1991)), political campaigning and lob

bying (e.g. Skaperdas and Grofman (1995), Epstein and Hefeker (2003), 

Arbatskaya and Mialon (2007)), litigation (e.g. Katz (1988), Farmer and 

Pecorino (1999), Baye et al. (2005)), and sports contests (Ehrenberg and 

Bognanno (1990), Szymanski (2003a, 2003b), Frick (2003)). 

Most of the present research focused on the incentive effects of the prize 

structure, of the number of contestants, of information asymmetries as well 

as of asymmetries in abilities and prize valuations between contestants. 

The incentive effects of the prize structure of a contest was, for instance, 

studied by Lazear and Rosen (1981). They use an imperfectly discriminating 
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all-pay auction to compare the efficiency of incentives of risk-neutral work

ers under a "piece-rate" payment structure with a "rank-order" payment 

structure. Nalehuff and Stiglitz (1983) generalize Lazear and Rosen's (1981) 

work by studying relative performance compensation schemes in an imper

fect information environment. They show that payment based on relative 

performance (Le. the rank-order payment structure) is superior to payment 

based on absolute performance (i.e. the piece-rate payment structure) in a 

high uncertainty environment. 

Szymanski and Valletti (2005) analyze the optimal reward structure in 

an asymmetric three-person Thllock contest. They argue that, in a Tullock 

contest with one strong player and two weak players, awarding a prize only 

to the winner of the contest is suboptimal. This is because the two weak 

contestants would only have low incentives to exert effort in equilibrium, 

knowing that the stronger contestant is most likely to win anyway. This in 

turn also causes the strong contestant to exert a low effort in equilibrium 

because he anticipates that the weaker contestants behave this way. It is 

therefore argued that one has to give the weak contestants something to 

fight for. This will then also make the strong contestant exert a higher 

effort level because by exerting only a low effort the strong contestant wouid 

run the risk of losing the contest against one of the weak contestants now 

exerting high effort levels. Thus, the provision of a second prize is required 

to extract optimal effort levels from all of the contestants. 

A contest where contestants have asymmetric (Le. incomplete) informa

tion about some characteristics of their opponents has been considered by 

Amann and Leininger (1996). They assume in the form of a Bayesian game 

that the players' unobservable types are drawn from a commonly known 

distribution before effort levels are chosen to prove the existence and the 

uniqueness of a Bayesian equilibrium in an asymmetric all-pay auction be

tween two players. 
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The effect of asymmetries between players is the primary focus of Hilhnan 

and Riley's (1989) study. They consider in particular asymmetries in the 

players' prize valuations to examine their effect on the contestants' rent

dissipation in perfectly and imperfectly discriminating contests. Baye et 

al. (1996) elaborate on Hilhnan and Riley's (1989) analysis by highlighting 

the possibility of a continuum of asymmetric equilibria. Baik (1994) uses 

a logit formulation of the Tullock contest success function to study effort 

levels between two asymmetric players, with specific regard to their relative 

abilities and prize valuations. Stein (2002) extends Baik's (1994) study on 

asymmetric abilities and prize valuations to contests with more than two 

contestants? Asymmetries in prize valuations and playing abilities will also 

be considered in this dissertation to study the effect of such asymmetries on 

the value of the referee. 

Contests, specifically in the context of sports, have been studied by Szy

manski (2003b). He provides an informative survey on the optimal design 

of sports contests by considering various design elements such as the prize 

structure, the optimal number of competitors, player asymmetries and the 

concern for competitive balance between contest participants in a Tullock 

contest framework. 

Most studies (including all of the studies selected above), however, fo

cus on contests where only positive rent-seeking activities (Le. productive 

efforts) are feasible. The possibility for contestants to also invest into nega

tive rent-seeking effort (Le. sabotage effort), which will be of essence in the 

economic model developed in Chapter 4, has only relatively recently gained 

more attention. Therefore, ouly a few scholars have addressed this problem 

2 Asymmetric abilities and/or asymmetric prize valuations are also discussed by Rosen 
(1986), Dixit (1987), Harbring et al. (2004), Lazear and Rosen (1981), O'Keeffe et a1. 
(1984). Glazer and Ha"in (1988). Nti (1999). Clark and Rus (2000). Moldovanu and 
Sela (2001). Chen (2003). Krllkeland Sliwka (2004) and Carnes and Hartley (2005). 
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so far.' 

The first attempt to model sabotage in a contest theory framework was 

made by Lazear (1989) who shows in an imperfectly discriminating all-pay 

auction model that pay equality (Le. wage compression) reduces uncoopera

tive behavior in a firm, where workers are paid based on relative performance. 

The reason is that wage compression will reduce the competition between 

workers within a firm to become the highest ranked worker, as they will all 

get a more equal share of the pie. As a result, workers have lower incentives 

to sabotage their colleagues in order to gain the extra wage. 

Konrad (2000) studied the relationship between the contestants' sabotage 

effort and the number of contestants by modelling a variant of the Tullock 

contest. His underlying argnment is that in tournaments with more than two 

players sabotage effort exerted by one competitor has a negative external

ity. This is because the sabotage effort exerted by one contestant harming 

another competitor not only increases the probability of winning of the sab

otaging competitor but also that of all other non-sabotaged competitors. If 

this externality becomes too large (Le. when the number of competitors 

increases), an equilibrium in which no sabotage occurs may emerge. Conse

quently, he argues that sabotage is more likely to occur in tonrnaments with 

few contestants. This phenomenon is, however, not confirmed by Harbring 

and Irlenbusch's (2008) experimental study, concluding that the number of 

contestants does neither affect the contestants' productive effort nor their 

sabotage effort. 

Chen (2003) looks at promotion tournaments between asynnnetrically 

able individuals in organizations. He concluded that more able individuals 

will in fact have lower chances of being promoted because they are subject to 

3 Krltkel (2005) also considers the possibility that helping rather than sabotaging the 
opponent may oddly be an optimal equilibrium strategy for one of the players. He 
argues that helping allows players to self-commit before the game, leading to a less 
competitive tournament and thus to a lower expense of costly effort. 
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more sahotage than less able workers. Harbring et al. (2004) apply a logit 

formulation of the Thllock contest with asymmetric as well as symmetric 

players. They experimentally confirm their theoretical hypothesis that the 

composition of the competitors is crucial for the sabotage level in contests. 

Yet again, none of the existing studies consider the impact of a referee 

on the strategic choices of contestants. Instead, in imperfectly discriminat

ing contests the referee has implicitly been handled as an external random 

factor. However, because a referee can playa crucial role in determining the 

contestants' probabilities of success and thereby in infiuencing their strategic 

choices, it is worth modelling the role of a referee in sports contests explicitly. 

2.3 Corruption Literature 

To study the problem of sports corruption in Germany, this dissertation also 

intends to draw on the economic literature on corruption. The literature on 

corruption is indirectly linked to the literature on contests, 88 it points to 

the problem of corruption as a negative side effect of tournaments. It deals 

to a large extent with corrupt incentives of individuals in a principal agent 

framework and the optimal institutional design for corruption prevention. 

Jain (2001) and Andvig and Fjeldstad (2001) summarize the theoretical and 

empirical work on corruption and identify further areas for future research 

in this field. 

Given the indirect connection to the contest literature, it is not surprising 

that the origin of the literature on corruption can also at least partially be 

traced back to the contribution on rent-seeking by Krilger (1974). Addition

ally, the corruption literature bnilds on the fundamental contributions to the 

economics of crime and punishment by Becker (1968) and Stigler (1970), as 

well as the basic contributions to the agencY theory by Jensen and Meckling 

(1976), Fama (1980), Fama and Jensen (1983a, 1983b), Tirole (1986) and 

Eisenhardt (1985, 1989). The pioneering contribution to the economics of 
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corruption, however, was made by Rose-Ackermann (1975) considering the 

link between changes in the market structure and the incidence of corrupt 

behavior by public officers. 

Economists distinguish between two types of corruption: (1) Private

to-private corruption (Le. corruption within and between firms) and (2) 

private-to-public corruption (Le. bureaucratic corruption of a governmental 

officer by a private party). 

Bliss and Di Tella (1997), for example, study the relationship between 

bureaucratic corruption and the degree of competition in the bribers' market. 

They argue that corruption itself affects the degree of competition in a free

entry equilibrium, as it affects the return on investments and thereby the 

number of firms in the market. Thus, the degree of competition cannot be 

considered as an exogenous determinant of corruption. Andvig and Moene 

(1990) examine the link between the profitability of economically motivated 

bureaucratic corruption and the frequency of corruption and explain why we 

observe varying degrees of corruption across societies by considering both the 

supply of and the demand for corruption. 

Tirole (1986) raises the question of whether and, if so, how coalitions 

in the hierarchy of organizations might emerge. This idea of collusion in 

hierarchies will also be attended to in the model developed in Chapter 6 to 

discuss the contestant's and the referee's incentives for corruption. Based 

on Tirole's (1986) conclusion that collusion in hierarchies do indeed matter 

because they reduce the efficiency of the vertical structure, Bac (1996) exam

ines the optimal monitoring structures and incentive schemes that minimize 

the cost of achieving a target level of corruption in hierarchies. He shows 

that the flatter the hierarchy, the more can monitoring costs be reduced due 

to monitoring economies of scale. Yet, a flatter hierarchy is also likely to 

increase the risk of collusion among agents. 

Building on Becker's (1968) work on crime and punishment, Sosa (2004) 



Chapter 2. Literature Review 15 

shows in a simple model that higher wages, typically viewed as an anti

corruption policy, may in fact fall to deter corruption. Thereby, he essen

tially provides a theoretical explanation for the empirical findings of Van 

RJjckeghem and Weder (2001). Conversely, Goel and RJch (1989) indeed 

find evidence that high earnings in the pubic sector relative to the private 

sector lower the level of corruption. Besley and McLaren (1993) develop a 

model to assess the optimal conditions for three different pay schemes for 

tax officers in order to maximize government tax revenue. 

Some scholars have also already studied the problem of corruption with 

a specific focus on the sports society. For example, with the help of a sim

ple cost-benefit analysis, Maennig (2002, 2005) derives a range of general 

anti-corruption policy suggestions for the sports society, Borne of which will 

be assessed with the help of the economic model developed in Chapter 6. 

Preston and Szymanski (2003), analytically discuss three types of cheat

ing in sporting contests (match fixing, sabotage and doping) and provides 

a short model illustrating the incentives for corrupt behavior provided by 

betting markets. Mason et al. (2006) discuss the problem of corruption as 

an agency problem in the International Olympic Committee and provides 

some propositions for discouraging corruption in sports organizations. 



Chapter 3 

The Ancient History of 

Sports Referees 

The idea of having an objective third party snpervising a sports contest is 

not an invention of modern times. Already the ancient Greeks instituted the 

occupation of so called" Hellanodicae" (hereinafter referred to as "Hellan

odics") who were responsible for the supervision and administration of the 

Olympic Games.! 

The historic year officially dating the beginning of the ancient Olympic 

Games is 776 BO. However, historians agree that this does not correspond to 

the factual commencement of the Olympic Games but rather to the first year 

in which the name of an Olympic victor - that is the name of the stadium 

runner Koroibos of Elis - was officially recorded.' However, archaeological 

evidence suggests that athletic activities, probably in connection to religious 

2 
Barney (2004, p. xxx) 
Ebert (1980, p. 9) 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_3,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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events, were carried out at the site of Olympia well before 776 BC.' Whether 

or not Hellanodics were already introduced during that time is uncertain. 

Yet, the supervision of the Olympic Games by Hellanodics is confirmed until 

at least the beginning of the sixth century BC.' 

The persons to become Hellanodics were randomly drawn from a pool of 

worthy residential applicants. Only members of the noble class were allowed 

to carry out the honorary tasks of Hellanodics." Yet, someone who wanted to 

be given this honor was required to make contributions in various forms. On 

top of relinquishing all kinds of payment for their efforts, Hellanodics were 

also expected to provide considerable financial support for the Olympics.6 

A Hellanodic's tenure was limlted to one year, although multiple appoint

ments might have been possible over a lifetime. T Hellanodics were always 

appointed already a year before the beginning of the Olympic Games, but 

they already took on their responsibilities and tasks immediately after the 

appointment.8 Their wide ranging duties required an extensive preparation. 

Thus, already ten months before the opening ceremony, Hellanodics were 

meticulously informed about their tasks and the rules of the contests, where 

all of them had to swear the oath of office.9 

Before an athlete could participate in the Olympic Games, Hellanodics 

were to check the integrity of a participant. Most importantly, they had 

to check whether an athlete was a free Hellenic citizen because non-Hellenes 

and slaves were excluded from participation. In addition, Hellanodics divided 

athletes into different age groups and discretionarily denied the participation 

of those that did not seem to fulfill the high standard of the Olympic tradition 

• 
4 

5 

6 

7 

8 

9 

Barney (2004, p. xxvii) 
Eberl (1980, p. 69) 
Finley and Plekel (1976, p. 111) 
Finley and Pleket (1976, p. 112), Ebert (1980, p. 69) 
Eberl (1980, p. 69) 
MezO (1930, p. 52) 
Eberl (1980, pp. 69 el seq.), MezO (1930, p. 52) 
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of athletic excellence.lO 

Hellanodics also had to supervise the preparatory practices that all con

testants had to attend for a month. They laid down a pre-specified training 

schedule and, which seems odd for modern athletes, they even scheduled 

trial contests between the participating contestants before the actual games 

began. Those contestants who were late to such practice sessions or re

fused to take part in them were excluded from participating in the contests 

altogetherY 

Their main and probably most difficult of all tasks was, however, the 

supervision of the contests. Three Hellanodics were assigned to each compe

tition to make sure that the contestants fonght according to the rules. I' Any 

violation or unfair conduct was to be penalized via imposition of monetary 

fines, exclusion from the contest or corporal punishments. Finally, Hellan

odics were in charge of identifying the victor and administrating the list of 

winners. In the pursuit of fulfilling their tasks they had a staff of trumpeters, 

stewards, heralds and punishers available to assist them.13 

Thus, the main responsibility of Hellanodics in ancient contests was, 

similar to that of modern referees, the enforcement of a pre-specified set of 

rules. Hellanodics were also not able to change the rules of the contests or 

influence the design and structure of the contest in any way. This would 

have been unreasonable given their short tenure.14 

Surprisingly, however, Hellanodics were also allowed to participate in the 

contests for quite some time. Yet, after Troilos, serving as a Hellanodic, 

also won the horse races in 372 BC, and complaints about favoritism arose 

among the competition, it was decided that they were no longer allowed to 

10 

11 

12 

13 

14 

Barney ('004, p. xxx), Ebert (1980, p. 70), MezO (1930, pp. 5' et seq.); see also 
Finley and PIcket (1976, pp. 113 at seq.). 
Finley and Pleket (1976, p. 116), Ebert (1980, p. 70) 
Ebert (1980, p. 72) 
Ebert (1980, pp. 70 et seq.) 
Finley and Pleket (1976, p. 112) 
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do SO.15 

If athletes thought that they were put at a disadvantage by one of the 

Hellanodics, they could me a complaint against his judgment at the Olympic 

Committee. However, even if the complaint was justified, it could not lead to 

an overruling of the decision. histead, the Olympic Committee would only 

impose a monetary fine on the accused Helianodic.16 This means that even 

the idea of a referee's irrevocable, factual and instant decision making, as 

it is inherent in modern sports contests, was already manifested in ancient 

sports contests as well. 

To some extent, the problem of corruption also seems to have been an 

issue in ancient history already. The first officially reported corruption case 

occnrred in 388 BC, where the fist fighter Eupolos of Thessalia bribed three 

of his opponents so that they would let him win the contest. However, the 

aim of such corrupt agreements only used to be the success in the contest. 

Corruption in relation to betting was unusual.1? 

Oddly, it was also typical that, if an athlete was discovered to have 

attended to bribery in order to win the contest, he got to keep the title. 

However, the authorities certainly availed of other ways of punishment in 

order to penalize cheating contestants.18 

Even though historians believe that occasionally one also tried to suborn 

Hellanodics, the bribery of Hellanodics appeared to be rather rare. Hellanod

ics were said to be depnties of Zeus so that their honesty and incorruptibility 

was the highest of all prerequisites to uphold the reputation of the Olympic 

Games.19 Besides, Hellnodics must have been hard to bribe considering that 

they were all members of the noble class. Furthermore, the types of contests 

15 

16 

17 

18 
19 

Ebe,1 (1980, p. 70) 
MezO (1930, p. 54), Ebert (1980, p. 72) 
Finley and Plekel (1976, p. 117 el seq.), Ebert (1980, p. 71) 
cf. Finley and Pleket (1976, p. 118) 
MezO (1930, p. 56), Ebert (1980, p. 70) 
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that took place in the ancient Olympic Games did not include any team 

contests20 This means that bribing the opponent was at least as effective 

in increasing one's probability of success, and, due to the presumed honesty 

of Hellanodics, the attached risk of discovery was probably expected to be 

lower. 

In any case, it is undeniable that a variant of the sports referee, as we 

know hhn today, already existed during ancient sports contests. The societal 

prestige of Hellanodics, their range of tasks and their responsibilities may 

have exceeded that of a modern sports referee. However, modern sports 

referees certainly still share their principal responsibility, that is the enforce

ment of the rules. 

20 For a timeline and 8. list of the contests introduced in the ancient Olympic Games, 
see MezO (1930, pp. 60 et seq.). 



Chapter 4 

The Role of Referees in 

Sports Contests 

Evidently, the role of referees must be of significant importance. Even after 

almost three thousand years, referees continue to be a vital part of sports 

contests. But what exactly is the role of referees? Does it really only entail 

the enforcement of the rules of the game? The following provides a new 

explanation relying on purely economic reasonlng. 

4.1 The Model 
As Neale (1964) pointed out in his discussion on the peculiarity of the pro

fessional sports industry, the market structure of the sports industry is any

thing but usual. While the structural details of sports leagues certainly differ 

across regions, it is fair to generalize that a joint firm (Le. the sports as

sociation) made up by several members (Le. the sports clubs) sells a joint 

product (Le. the game) produced by its competing members. The quality 

of the product is in essence determined by the quality of the interaction 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_4,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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between the contestants, namely the displayed skills and performance. 

Now, supposing tha.t the demand (or the fan interest) increases with the 

game quality, the sports association is interested in optimally designing its 

sports contests in order to maximize the quality of the product.1 Thus, via 

the contest design, including the prescription of the rules subject to which the 

game is to be played, the sports association tries to provide the contestants 

with incentives to expend their best playing efforts. 

Product I Game 

Sports Association 

Quality Control I f 1 p" 
Improvement 

ConICSt 

Contestant j 

Referee 

1 Enforcement 
of Rules 

StnllCgic 
I .. , n" I Comcstantj 

...... n"'el 

Winner"s Prize 

Figure 4.1: The underlying structure of the model 

One way for the sports association to control and hopefully to improve 

the quality of the game is to hire a referee who is responsible for enforcing the 

rules of the game. This principal-supervisor-agent relationahip, 88 illustrated 

in Figure 4.1, will be the basic structure underlying the model developed in 

this Chapter to analyze the effect of a. referee on the stra.tegic conflict between 

, 
For more informa.tion on the optimal design of Bporta conteBtB, Bee Ehrenberg and 
BognanILO (1990), ROIlS 8.lLd Szymanski. (2003), Szyma:oski (2003b) and Taylol:' and 
Trogdon (2002). 
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competitors.2 

'lb keep the model simple, the game will he played between two risk

neutral contestants i and j, i.e. i,j E {1,2} and i i' j, where it is not 

important for this model whether these contestants are interpreted as teams 

or individual athletes. In any case, both competitors choose their effort levels 

simultaneously. 

Each contestant can choose between two types of effort as instruments 

in order to increase his probability of success: (1) Productive playing effort 

(1-',), where competitor i increases his probability of winning by increasing his 

own performance, and (2) sabotage effort (s'j), where competitor i increases 

his winning probability by decreasing the opponent's (i.e. contestant j's) 

performance. 

Thus, it is aBsumed that contestant i's performance/production function 

q,(I-'" Sj') is linearly increasing in his productive effort, 1-'" and decreasing in 

contestant j's sabotage effort Sj' on contestant i. Therefore, let contestant 

i's performance function in a game without a referee be given by 

tit J.Li - tjSji, + +t:i. 

ynr(I-'" Sj,) + 0' 

(4.1) 

where tf ;::: 1 is contestant i's talent for productive effort, Il-i contestant i's 

productive playing effort, tj ::0: 1 contestant j's talent to sabotage, and Sj' 

contestant j's sabotage effort on contestant i.3 The error term 0', that could 

be interpreted as luck here, is an independently normally distributed random 

variable representing all other factors (except the referee) that are not in the 

control of the contestants but nevertheless might influence the outcome of 

2 

• 
For more information on the game theoretical analysis of strategic conflicts, see Jost 
(1999, pp. 54 et seq.) . 
Harbring and Irlenbusch (2008) use a similar production function, in which productive 
effort and sabotage activity affect the overall performance linearly. 



26 Chapter 4. The Role of Referees in Sports Contests 

the game. The ability parameters t; and tj could also be viewed as efficiency 

parameters because they measure the effectiveness with which each type of 

effort affects the overall performance of each contestant. The superscript 

nr in equation (4.1) indicates contestant i's performance function in a game 

with no referee. 

With regard to the game quality, it will be assumed that the average 

quality of a game is increasing in the contestants' productive efforts f.', and 

f.'j, and decreasing in their sabotage efforts 8'j and 8j'. Thns, let the average 

quality of a game between two contestants be determined by: 

(4.2) 

The idea behind the average quality function (4.2) is that when the con

testants already extensively choose to sabotage the opponent, while exerting 

low productive effort, an additional unit of sabotage lowers the already poor 

quality of the game by less than an additional unit of productive effort could 

raise the quality. Similarly, when contestants exert a high level of prodnctive 

effort and a low level of sabotage effort, an additional unit of sabotage lowers 

the game quality by more than an extra unit of productive effort would raise 

the quality of the already high quality game.' 

AIl mentioned earlier, the sports association can hire a referee, ideally, 

in order to improve the game quality. The referee's task will then be to 

correctly identify and penalize sabotage effort according to the rules of the 

game. However, a referee occasionally makes mistakes. This includes two 

types of mistakes: 

1. Type 1 error: The referee mistakeuly calls a legitimate productive 

Note that 8" = _1_ and 8" = _ /Ai so that I 8<11 ~ I 8<1 I when p.. = 8" liiii. :Z"ji 8iji ~ 8iii 8.ji '3" 
4 

Iltl < I~I when P.i > sji and Ittl > I~I when JLi < Sji· 
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effort of contestant i as illegitimate with prohability m, E [0,1]. 

2. Type 2 error: The referee fails to convict a sabotage activity of con

testant j on contestant i with probability m, E [0,1]. 

It will be assumed that m, < 1-m" that is, it is more likely that the referee 

correctly penalizes sabotage effort than that he falsely sanctions productive 

effort. 

Thus, supposing that the referee is honest (Le. not corruptible) in the 

sense that mi and mi merely represent a referee's exogenously given uncon

scious errors to the detriment of competitor i, the performance function of 

contestant i transforms to 

tf 1-', - m,tr 1-', (1 + F) - tjSj, + (1 - m,)tjsj,F + c, 

tf 1-', [1 - m,(l + F)] - tjsj;[l - (1 - m,)F] + c, 
(4.3) 

where F is the marginal penalty awardable by the referee subject to the rules 

of the game. Assume, for simplicity, that the referee can impose only one 

type of penalty in a game so that the marginal penalty F is constant. The 

superscript hr indicates the case of a game with an honest referee. 

Expression (4.3) exhibits that contestant i's performance increases with 

his own productive effort as long as the referee does not mistakenly penalize 

it. If, however, the referee convicts contestant i's productive effort as sabo

tage effort, contestant i not only loses his productive effort but is in addition 

also penalized for it with the imposed penalty F. Conversely, contestant i's 

performance decreases with every sabotage activity exerted by contestant j, 

no matter whether the referee calls it or not. If he does sanction it, however, 

contestant i at least benefits from the penalty imposed by the referee on con

testant j. In other words, all sabotage activities by contestant j will reduce 
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contestant i's performance. But if the referee correctly penalizes contestant 

j's sabotage effort, contestant i is at least compensated for it with F. 

In order to ensure that the contestants expend positive productive effort 

in this model, the condition 

that is 

a hr 

a
qi 

= t; [1- mi(1 +F)J > 0, 
J1.i 

1-m· 
___ I >F, 

m, (4.4) 

must be assumed to be satisfied throughout the whole discussion.5 Thus, 

given a marginal penalty F, condition (4.4) requires a referee's type 1 error 

to be low enough for the contestants to be willing to exert any productive 

effort at all. 

Ail pointed out earlier, both contestants expend effort in order to improve 

their winning chances in such contest. Accordingly, the probability that 

contestant i wins the game will be given by 

prOb(qi > q;) 

prob(y(J1." B;i) + e, > Y(J1.j' Bi;) + e;) 

prob(y(J1., , Bji) - Y(J1.j' Bij) > e; - ei) 

G [Y(J1." B;i) - Y(J1.;, B,;)] (4.5) 

where G [.J is the cumulative distribution function of the random composed 

variable x := e; - e,. The variables ej and ei are distributed according 

6 Note that an equivalent condition for sabota.ge effort, i.e. ~~~~ ,. 
-tj [1- (1-114)F] < 0, that is l-ki > F, would be counter-productive because 
sabotage efforts between contestants would optimally be fully deterred to attain a 
high game quality. Hence, this is not a necessary condition for a contest to take 
place. 
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to a standard normal distrihution, i.e. OJ ~ N(O, ,,2) and 0' ~ N(O, ,,2).6 

Thus, the composed variable x := OJ - 0' is also normally distributed, i.e. 

x ~ N(O,,,;) where "x = 2,,2. 

It will further be assumed that investing into effort is increasingly costly. 

Thus, let contestant i's cost function for legitimate effort be c(~,) = "1 ~~ and 

for sabotage k(s'j) = ~S~j' where c; > 0 and k, > 0 to guarantee convexity 

of the cost functions. The use of convex cost functions is explained by the fact 

that each additional unit of effort in sports contests tends to be physically 

more straining than the previous unit of effort. 

Aside from incurring the costs of effort, the contestants also benefit from 

participating in a contest. Each contestant attaches a certain value to the 

winning prize, where for now let us assume that both contestants value the 

prize equally as V. Thus, contestant i maximizes his expected payoff given 

by:7 

E [7r,J 

(4.6) 

Finally, assume for simplicity that throughout the whole analysis the 

participation constraint, namely that the expected benefit from participating 

in the contest is at least as great as the expected cost, is always satisfied for 

both contestants. 

6 

7 

The inclusion of the error terms Ei and Itj makes this auction model imperfectly 
discriminating. Lazear and Rosen (1981), Chen (2003), KrAkel and Sliwka (2004) 
and KrAkel (2006), for example, apply this type of success function, while Dixit 
(1987, p. 893) and Konrad (2009, pp. 37 et seq.) briefly discuss it as well. 
For more information on the theory of utility maximization and rational decision 
making involving uncertain outcomes, see Jost (2000b, pp. 331 et seq.). 
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4.2 Symmetric Games 

4.2.1 A Symmetric Game without a Referee 

Today, a professional sports game without a referee, no matter whether in 

soccer, handball, basketball or in any other established type of sport, is hard 

to imagine. Yet, most sports were originally invented without incorporating 

a referee as a vital part of the game.8 Hence, before introducing a referee 

into the game, consider fust the players' equilibrium incentives in a game 

without a referee. The resuits established in this section will then serve as a 

benchmark for studying the effect of a referee on the players' incentives and 

on the quality of the game in the following sections. 

In the case of a game without a referee, each contestant will choose his 

effort levels so as to maximize his expected payoff, i.e. 

Recall from equation (4.1) that ynr (I-'"s;') = tfl-" -tjs;,. Now, taking the 

first order conditions of this optimization problem with respect to productive 

playing effort 1-', and sabotage effort s'; yields the following optimal effort 

levels for contestant i: 

8 

s'!'· 
'3nr 

The soccer referee, for example, with his own discretionary decision-making power, 
as we know it today, was not introduced until 1889, which is twenty-six years after 
the foundation ofthe Football Association (FA) in London in 1863 (Huba (2007, pp. 
21 et seq.)). 
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To simplify the notation here, gnr [.] := 9 [ynr(Jj" 8j') - ynr(Jjj' 8,j)]. 

If an ex-ante symmetric contest is assumed, the contestants are homoge

neous in all characteristics including their playing talents, i.e. tr = t'j = tP 

and t: = tj = t', and their marginal costs of effort, i.e. C; = Cj = c and 

k, = kj = k. From this ex-ante symmetry, here also leading to an ex-post 

symmetry in pure strategies, meaning that J1.i = It; = J1.* and s:j = Sji = s*, 
we know that gnr [.] = 9 [0]. It follows that in a symmetric equilibrium the 

contestants' optimal strategies become: 

tPg [0] V 
c 

t'g [0] V 
k 

(4.7) 

(4.8) 

As we would intuitively approve, equations (4.7) and (4.8) show that the 

optimal effort choices increase with the valuation of the winner's prize, the 

playing talent and the marginal winning probability. Conversely, the equi

librium effort levels decrease with the marginal cost of effort. 

Referring to equation (4.2), the average game quality can now directly 

be derived as follows. 

&+& • . . " tPnr = Bnr 2 Bnr = ::r 
nr 

(4.9) 

Thus, the average quality of a game with no referee between two symmetric 

contestants only depends on the playing talents as well as the marginal costs 

for productive and sabotage effort. The average quality increases with the 

amount of productive playing talent in the game as well as the contestants' 

marginal cost of sabotage effort, while it decreases with the amount of sab

otage talent as well as the contestants' marginal cost of productive effort. 

Note, in particular, that the quality of a game here is independent of the 
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contestants' valuations of the winner's prize and the marginal winning prob

ability. 

4.2.2 A Symmetric Game with an Honest Referee 

Having examined the contestants' incentives in a game without a referee, 

asswne now that an honest referee is introduced into the game. If the referee 

is honest, the probability that the referee unconsciously makes a mistake 

to the detriment of contestant i must be equal to the probability that he 

unconsciously makes a mistake to the detriment of contestant j, so that 

mi = mj = m and mi = mj = m. The unconscious errors are exogenously 

determined and can not be instantly manipulated by the referee. Therefore, 

contestant i now optimizes his effort choices so as to 

Recall from expression (4.3) now that in a game with an honest referee 

yhr(I"" Sj') = tf 1", [1 - m,(l + F)] - tjSj' [1 - (1 - m,)F]. If we assume ex

ante symmetry between the competitors once more, their optimal strategies 

for productive playing effort and sabotage effort in equilibrium are:' 

t~ [1- m(l +F)]g [0] V 
c 

t' [1 - (1 - m)F] 9 [0] V 
k 

(4.10) 

(4.11) 

Thus, as in the game without a referee, the equilibrium playing efforts in

crease in the valuation of the winner's prize, the playing talent, and the 

marginal probability of winning, while they decrease with the marginal cost 

of effort. 

9 Remember, this implies that gh't' [oj := 9 [yhr(ILi' Bji) - yhr(IL;. Sij)] = 9 [OJ. 
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However, in the game with a referee the equilihrium strategies for produc

tive playing effort and sahotage effort additionally depend on the marginal 

awardable penalty as well as the referee's type 1 and type 2 errors respec

tively. We observe, on the one hand, that the higher the type 1 error m, the 

lower the productive effort levels exerted by the contestants. On the other 

hand, the higher the type 2 error m, the higher the contestants' sabotage 

levels. This is because the referee's errors in essence influence the effective

ness of the contestants' strategies. The higher a referee's type 1 and type 2 

error, the less effective a contestant's productive playing effort and the more 

effective a contestant's sabotage effort respectively in increasing the winning 

chances. This is summarized in Proposition 1. 

Proposition 1 A referee's errors manipulate the effectiveness of each type 

of effort exerted by the contestants. As a result, his type 1 error lowers 

the contestants' productive effort levels and his type 2 error increases their 

sabotage effort levels. At the same time, both productive and sabotage effort 

decrease with the marginal penalty awardable by the referee. 

Making use of equation (4.2) again, the average quality of a game with 

a referee is then given by 

Phr t"k [1 - m(1 + F)] 
= shr = t'c [1- (1- m)F]· 

(4.12) 

4.2.3 The Value of an Honest Referee 

Now, a sports association might be interested in a referee's value, as it may 

be useful in determining a performance-based pay for referees. Notice from 

expression (4.12) that the average quality of a game with a referee increases 
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with the performance of the referee, i.e. 

8c/>hr < 0 and 8c/>hr < O. 
8m Om 

(4.13) 

This explains why sports federations typically only allow a selected group of 

the best referees available to supervise professional sports contests, and why 

such referees are generally required to attend a certain amount of training 

sessions per yearlO Comparing equation (4.9) with (4.12), it therefore be

comes apparent that the referee can actually increase the average quality of 

a game compared to the game quality without a referee if 

[1 - m(1 + F)] 1 
[1 - (1 - m)F] > , (4.14) 

or equivalently, if 
F> m 

1-m-m 
(4.15) 

Proposition 2 The referee increases the quality of a contest if F > l-:::-m' 

In this way, a referee is an inIportant instrument for sports federations 

in the optimal design of sports competitions, where the value of a referee 

can be readily depicted from expression (4.14). Only if 1~-~(l~OI- 1 > 0, 

the referee inIproves the quality of the game. The value of the referee is 

therefore simply determined by the percentage growth in the game quality, 

as the referee is introduced into the game: 

t~k f1-m(1+F)j 
t · e 1 (1 m)F ,-, 

'·c 
_ 1 = [1 - m(l+ F)] 

[1- (1-m)F] 
1 (4.16) 

Note that the value of the referee only depends on his type 1 and type 

2 errors and the marginal penalty he is allowed to impose on wrongdoing 
10 cf. DFB (2010., Section 4), DBB (2008, Section 2), or DHB (2007, Section 4); DFB 

(2010., Section 7(2)), DBB (2008, Section 9), or DHB (2007, Section 3) 
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contestants according to the rules of the game. It is independent of the 

marginal cost parameters c and k, and independent of the contestants' talents 

for productive effort and sahotage effort tl' and t'." 

Proposition 3 The value of a referee is the percentage growth in the game 

quality as a result of his employment. It depends only on his type 1 and 

type 2 errors and the marginal penalty awardable by the referee subject to the 

rules of the game. 

4.3 Asymmetric Games 

Having examined contests between symmetric contestants, we can now go on 

to study how asymmetries in prize valuations and playing talents/marginal 

costs of effort between players affect the results established above. Again, a 

game without a referee will be studied first in order to examine whether and, 

if so, how asymmetries between contestants affect the quality of the game in 

general. Afterwards, an honest referee will be introduced into the game in 

order to compute the value of a referee in an asymmetric game. The effect of 

asymmetries between players on the value of the referee is then determined 

via comparison of the value of the referee in an asymmetric game with that 

in a symmetric game. 

4.3.1 An Asymmetric Game without a Referee 

To assess the effect of asymmetries on the quality of a game, the various 

specific asymmetry parameters will be considered individually, using the case 
11 Here, the referee's type 1 and type 2 errors are assumed to be exogenously given. 

However, if one would endogenize these error terms, it would be inappropriate to 
argue that the value of a referee is independent of the sabotage talent t lf

, although 
t lf does not directly appear in expression (4.16). The reason is that one must assume 
that the referee's performance is worsened as the contestants' talents for sabotage 
increase. For example, as competitors get better in hiding their sabotage activities or 
in misleading the referee, the referee's errors tend to increase, meaning that ~ > 0 

and ~ > O. Such an anticipated effect of sabotage abilities on the value of a referee 
will be studied in Section 4.3.2. 
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of the symmetric contest, i.e. equations (4.7) and (4.8), as the benchmark. 

Asymmetric Prize Valuations Consider first the possibility that the 

two competitors value the winner's prize differently. Let the variable 0 :":: 

a < 1 represent the asymmetry in prize valuations for the competing players, 

where V; = (1-a)V and V, = (1+a)V. 12 So far, it was assumed that a = O. 

Now, we study the case where ceteris paribus 0 < a < 1. ill doing so, players 

are still assumed to be symmetric in all other parameters, i.e. tf = t'j = t~, 

tj = tj = t', C; = Cj = c and k, = kj = k. This converts equations (4.7) and 

(4.8) to 

s'!'· 
'311.1' 

t~gnr [.J (1 - a)V 

c 

t'gnr [.J (1 - a)V 

k 

(4.17) 

(4.18) 

for contestant i's effort choices and to 

• ""inr = 

8~· 
31n1' 

t~gnr [.J (1 + a)V 

c 

t'gnr [.J (1 + a)V 

k 

(4.19) 

(4.20) 

for contestant j's effort choices. Note that, contrary to the contests studied 

so far, gnr [.[ oj 9 [Or in equilibrium. Due to the normal distribution of the 

composed variable x := ej - ei around zero, it is in fact unambiguous that 

gnr [.J < 9 [OJ. Expressions (4.17) to (4.20) imply that an asymmetry has two 

effects, a direct effect and an indirect effect. 

The direct effect is that competitor j values the prize more than contes

tant i. This means that ex-ante contestant j has a higher expected benefit 
12 There are several different ways of modelling asymmetries in a contest model. The 

one used here was inferred from Szymanski (2003b, p. 1143). 
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from winning the contest than contestant i. Therefore, contestant j will be 

willing to exert more of both types of effort in equilibrium than contestant 

i in order to win the contest. This results in an increase in contestant j's 

equilibrium probability of success and an equivalent decrease in contestant 

i's probability of success. is 

In turn, the indirect effect is initiated by the reduction in the marginal 

probability of winning for both contestants, as a result of the shift in the con

testants' equilibrium probabilities of success. Being aware of this asymmetry 

and because effort is costly, contestant i maximizes his utility by indirectly 

lowering his effort choices. However, anticipating contestant i's behavior, 

contestant j's optimal response is to also indirectly lower his effort levels. 

Because of the symmetry of gnr [.] around zero, the reduction of the marginal 

probability of winning is identical for both competitors. 

It follows that the direct and indirect effect work in opposite directions on 

contestant j's incentives, while they work in the same (negative) direction on 

contestant i's incentives. This means that there must be a certain asymmetry 

threshold below which competitor j will increase his effort levels and above 

which contestant j will decrease his effort levels in equilibrium (compared to 

the symmetric game). This threshold is given by:!4 

1+",= g[O] 
gnr [.] 

(4.21) 

Now, the asymmetry level at which the direct effect outweighs the indirect 

effect the most, i.e. at which contestant j's equilibrium effort levels are 

13 

14 
Remember that both probabilities have to add up to unity. 

If 1 + 0: > g'!.~/'l' the direct effect outweighs the indirect effect, so that contestant 

j increases its effort levels, and if 1 + 0: < g'!.r;>/.] , the indirect effect outweighs the 
direct effect, so that contestant j decreases its effort levels in equilibrium compared 
to the symmetric game. 
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maximized, is then given by 

r[·] 
1 + Q = - ag;~['l ' (4.22) 

where 8g;~[·1 < 0.15 Conversely, competitor i's equilibrium effort levels will 

unambiguously decrease because it must always be the case that (1 - a) < 
g~~I.l for a < a < 1, as gnr [.] < 9 [0]. 

Regarding the average game quality, however, notice that, due to the 

symmetry of the density function gnr [.] around zero, the indirect marginal 

probability effect cancels out and thereby has no effect on the average quality 

of a game. In other words, because contestants can not only increase their 

winning probability through productive playing effort but also through sab

otage effort, the negative indirect effect of an asymmetry between players on 

the quality of a contest is nullified. Thus, the change in the game quality, as 

a result of an asymmetry between competitors, is only driven by the direct 

effects: 
t"'(l-o:)k t"'(l+o: k 

A.,a = t'"(l+o:)c + t'"(l-o: c 
'f'nr 2 

t"k (1 + ( 2
) 

t'c (1 - ( 2 ) 
(4.23) 

The superscript a in equation (4.23) signifies that this is the quality of an 

asymmetric game. Note that for a = 0, equation (4.23) converts back to 

equation (4.9). 

Expression (4.23) demonstrates that the asymmetry in prize valuations 

in fact increases the quality of a game compared to a symmetric game for all 

values of a, as fi~::l > 1 for all a < a < 1. This result is explained by the 

fact that sabotage effort decreases the quality of a contest at a decreasing 

rate, while productive playing effort increases the game quality at a constant 

rate. Consequently, the direct effect that decreases contestant i's sabotage 

15 For a detailed derivation of the asymmetry level maximizing contestant j's effort 
levels, please see Appendix A.I. 
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effort has a greater effect on the game quality than the direct effect that 

increases contestant j's sahotage effort. At the same time, the equal, yet 

opposing, direct effects on the contestants' productive playing efforts cancel 

each other out. 

Asymmetric Productive Playing Talents Consider now another likely 

asymmetry between competitors, namely an asymmetry in productive play

ing talent. Similar to the analysis above, suppose that tf = (1 - (3)t~ and 

t'j = (1 + (3)t~, where 0 < f3 < 1 represents the asymmetry in productive 

playing talent. Again, it will be assumed that players are still symmetric in 

all other characteristics so that the effect of this asymmetry on the quality 

of a game can be studied in isolation. Given these assumptions, equations 

(4.7) and (4.8) convert to 

s'!'· 
'J .. r 

(1 - (3)t~gnr [.J V 
c 

t 8 gnr [.J V 
k 

for competitor i's effort levels and to 

• 
J1.jnr = 

(1 + f3Wr [.J V 
c 

t8 gnr [.J V 
k 

(4.24) 

(4.25) 

(4.26) 

(4.27) 

for competitor j's effort levels. The optimal strategies (4.24) to (4.27) again 

illustrate a direct and an indirect effect. 

On the one hand, the increased effectiveness of contestant j's playing 

effort directly increases contestant j's productive effort incentives, while the 

lower effectiveness of contestant i's productive effort lowers contestant i's 
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productive effort incentives. This leads to a higher equilibrium probability 

of success for contestant j and an equivalently lower probability of success for 

contestant i. Note that the sabotage activities by both contestants remain 

unaffected by the direct effect. 

On the other hand, due to the indirect effect resulting from the con

testants' lower marginal probabilities of success, the asymmetry in produc

tive playing talent at the same time reduces the incentives of both competi

tors to exert productive and sabotage effort. 

Thus, as long as the direct effect outweighs the indirect effect, i.e. as 

long as 1 + (3 > 9!~1.1' the asymmetry in productive playing ability causes 

contestant j to increase his productive effort relative to a symmetric game. 

As in the case of asymmetric prize valuations, contestant j's productive 

effort is maximized at the asymmetry level where 1 + (3 = - :;;-;ill , where 

89;;1.1 < o. Since the direct effect and the indirect effect work in the same 

(negative) direction for contestant i, his productive effort is unambiguously 

reduced. 

Now, consider the average game quality with an asymmetry in productive 

playing talent: 

t"k 
t'c 

(4.28) 

Comparing expression (4.28) with (4.9), it is readily observed that the qual

ity of the game remains unaffected by an asymmetry in productive playing 

abilities. Not only the indirect but also the direct effect cancels out in the 

computation of the game quality.16 

As expression (4.9) already showed, a game with overall greater produc

tive playing talent has a higher quality than a game with overall lower pro-

16 Of course, this result requires, as is implicitly assumed here, that the total amount 
of productive playing talent in the game remains unchanged. Note that (1 - f3) tP + 
(1 + /3) tP = tr + tj, which is the same total amount of talent as in the symmetric 
game studied in Section 4.2. 
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ductive playing talent. Expression (4.28) now, however, in addition demon

strates that the mere fact that contestants have unequal playing abilities 

has no effect on the quality of the contest. In other words, the quality of a 

game, as it is defined in this model, between a strong and a weak contestant 

will be equal to the quality of a game between two competitors of medium 

strength, as long as the absolute amount of ability in both types of games is 

identical. 

Asymmetric Sabotage Talents Let us now examine what happens if 

the contestants are asymmetric in sabotage talents. One could think of 

sabotage talent as the talent of hiding sabotage activities from the referee or 

as the ability of misleading the referee through blatant diving, for instance. 

Similar to the asymmetry analyses above, assume that tf = (1 - 'YW and 

tj = (1 + 'YW with 0 < 'Y < 1, while all other asymmetry parameters are 

kept symmetric. Such an asymmetry in sabotage talent transforms equations 

(4.7) and (4.8) to 

for contestant i and to 

s'!'· 
'3nr 

s~· = 
3'nr 

c 

(1 - 'Y)t'gnr [.J V 
k 

(4.29) 

(4.30) 

(4.31) 

(4.32) 

for contestant j. Thus, similar results for the contestants' incentives as in 

the case of asymmetric productive playing talents are obtained, except that 
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now the direct effect appears in the sabotage effort levels and not in the 

productive effort levels. 

Yet, this leads to the important difference between an asymmetry in sab

otage talent versus an asymmetry in productive playing talent, namely their 

effects on the game qUality. Remember that, in the case of an asymme

try in productive playing talent, the positive direct effect on contestant ps 
productive effort cancelled out with the negative direct effect on contestant 

i's productive effort because productive playing effort increases the average 

quality of a game linearly. 

This, however, is not the case with an asymmetry in sabotage talent. 

Although the direct effect increases the sabotage activity of competitor j 

by the same amount as it decreases the sabotage activity of competitor i, 

the two direct effects affect the average game quallty unequally. In fact, 

because sabotage effort lowers the quality of a contest at a decreasing rate, 

the direct effect lowering contestant i's sabotage has a greater positive effect 

on the quallty of a match than the direct effect increasing contestant j's 

sabotage. In other words, the direct effect on contestant i's sabotage effort 

marginally increases the quallty of the game by more than the direct effect on 

contestant j's sabotage activity marginally decreases the quality of a match. 

This is demonstrated by the expression 

t~k t~k 

(l+'Y)t<ll c + (1 'Y)t<llc 

2 
(4.33) 

where at;r > O. Therefore, other than with an asymmetry in productive 

playing ability, the quality of a game actually increases with an asymmetry 

in sabotage ability for all 0 < 'Y < 1. 

Asymmetric Marginal Costs of Effort Allowing for asymmetries in 

marginal costs of effort will effectively lead to the same results as shown in 
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the study of asymmetric talents. This is hecause one could also interpret 

a more talented competitor as a competitor with a lower marginal cost of 

effort, i.e. tf = t and t: = t. Thus, asymmetric marginal costs of effort 

will have similar effects on the quality of a game as those ohserved with 

asymmetric abilities. 

4.3.2 An Asymmetric Game with an Honest Referee 

So far, we have only looked at asymmetries in a game without a referee. 

Now, we will study asymmetries in a game with an honest referee in order 

to examine the effect of asymmetries on the value of a referee. 

Consider first the asymmetry in prize valuations again, i.e. 0 < a < l. 
Similar to the analysis of asymmetries in a game without a referee, players 

are assumed to remain symmetric in all other characteristic parameters, i.e. 

t~ = t~ = t" t! = t! = t' p, = c,' = c and L. = k,' = k This turns equations 
'& 3 't 3'~ "'i • 

(4.10) and (4.11) into 

for competitor i and into 

t" [1 - m(l + F)J ghr [.J (1 - a)V 
c 

t 8 [1 - (1 - m)F] ghr [.J (1 - a)V 
k 

t" [1 - m(l + F)J ghr [.J (1 + a)V 
c 

t' [1 - (1 - m)FJ ghr [.J (1 + a)V 
k 

(4.34) 

(4.35) 

(4.36) 

(4.37) 
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for competitor j P The quality of a game with asymmetric prize valuations 

and an honest referee is therefore represented by 

q,a _ t~k[1-m(1+F)]1+,,2 
hr - tsc [1- (1- m)F] 1- ,,2· 

Hence, using expression (4.23), the value of a referee is given by 

t"k 1,-m(1+FJ!1+a: 
t'e1 (1 mJF 1-a _ 1 = [1- m(l + F)] _ 1 

t"k l+a: [1 - (1 - m)F] . 
t·e 1-0: 

(4.38) 

(4.39) 

Comparing equation (4.39) with (4.16), we discover quickly that the value 

of a referee remains unchanged. In other words, an asymmetry in prize 

valuations does not affect the value of the referee. 

This might seem surprising at first remembering that in expression (4.23) 

we observed that the asymmetry in prize valuations increased the quality of 

a game. Because the asymmetry in prize valuations in itseif already led to 

a higher game quality, one might imply that the value of a referee wouid 

be reduced with the extent of the prize valuation asymmetry, as the game 

quality is already high even without the referee. 

But this mistaken conclusion presumes that the value added by the ref

eree decreases with the quality of a game without a referee. However, this is 

not the case. Recall from expression (4.16) that a referee's value is merely 

determined by his own performance. Therefore, it does not matter whether 

the quality of a game without a referee is already high or low. As long as 

an asymmetry between contestants does not affect the referee's errors, the 

value of the referee will remain unchanged. 

Note that similar to an asymmetry in prize valuations there is no ob

vious reason to suppose that an asymmetry in the competitors' productive 

17 Remember that ghr [.J := g[yhr(Jl.i' 8ji) - yhr(p.;, 8ij)]. 
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playing talents would affect the errors of an honest referee. Consequently, 

an asymmetry in productive playing talents will have no effect on the value 

of the referee either.'· 

Conversely, if we want to study the effect of an asymmetry in sabotage 

talents on the value of the referee, it would be unrealistic to assume that the 

referee's type 1 and type 2 errors are independent of the contestants' abilities 

to sabotage. Therefore, a different result will be attained when contestants 

are asymmetric in sabotage talent. The type 1 errors will increase with the 

contestants' abilities of misleading the referee (e.g. through blatant diving), 

while the type 2 errors will increase with their abilities of hiding sabotage 

activities. 

Thus, assume for the sake of the argument now that ~ > 0 and g:;;: < 0 

as well as :: > 0 and g::; < O. Of course, the referee's errors to the detri

ment of contestant i will be a function of the sabotage talent of contestant j 

and vice versa. It follows that, if contestants are asymmetric in sabotage tal

ents, the referee's errors will not be the same for both competitors any more, 

even if the referee is honest. Therefore, let t: = (1 - ,Wand tj = (1 + ,W 
so that m,(tj) > m;(tt) and m,(tj) > m;(tt). Thus, equations (4.10) and 

(4.11) transform to 

18 

t~ [1 - m,(tj)(1 + F)] gkr [.J V 
c 

(1 - ,)t' [1 - (1 - m;(till F] gkr [.J V 
k 

The mathematical support of this argument is presented in Appendix A.2. 

(4.40) 

(4.41) 
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for contestant i and to 
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t~ [1 - mj(tf)(1 + F)J gkr [.J V 
C 

(1 + 'Y)t' [1- (1- m,(tj)) F] gkr [.J V 

k 

(4.42) 

(4.43) 

for contestant j. Since W > 0, ~:;: < 0 and ~ > 0, ~:-;': < 0 the referee's 

errors to the detriment of competitor j will go down (due to the decrease 

in contestant i's sahotage talent) hy a greater amount than the errors to 

the detriment of competitor i will increase (due to the equivalent increase in 

contestant j's sahotage talent). In other words, the asymmetry in sahotage 

talents improves the performance of the referee. As a result, competitor j 

will increase his productive effort by more and his sabotage activity by less 

than contestant i will lower them. This leads to an increase in the game 

quality not only because of the asymmetry effect illustrated in expression 

(4.33) but also because of the increased added value by the referee. 

Surely, this result heavily depends on the assumption that the referee's 

errors increase at a decreasing rate with the competitors' abilities to sabo

tage. If it would be assumed instead that the errors increase at a constant 

rate, i.e. ~~ > 0, g:~ = 0 and :: > 0, g:~ = 0, the value of the referee will 

remain unchanged. The additional amount of mistakes the referee will make 

to the detriment of contestant i will be compensated by the fewer mistakes 

made to the detriment of contestant j. Thus, the overall amount of mistakes 

is the same as in a symmetric game. Yet, the quality of the game will still 

incre8..'-1e due to the remaining direct asymmetry effect on the competitors' 

strategies, as described by equation (4.33). 

Conversely, if it was assumed that g;,: > 0, g:;,: > 0 and :: > 0, 

~:;: > 0, the referee's performance and thereby also his value will go down. 

In this case, the effect of an asymmetry in sabotage abilities will lead to 
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an ambiguous change in the quality of the game. Depending on whether 

or not the direct asymmetry effect on the contestants' strategies (leading to 

a higher game quality) outweighs the asymmetry effect on the value of the 

referee (in this case leading to a lower game quality), the quality of the game 

will increase, decrease or remain unaltered. 

Proposition 4 The value of a referee is independent of asymmetries be

tween contestant., as long as the asymmetric attribute does not affect the 

referee's type 1 and type 2 errors. 

4.4 The Threat of a Corrupt Referee 

As several corruption scandals involving referees have shown in the past, 

it is not unusual for referees to be biased in favor of one of the competing 

contestants.'" All ethical and moral arguments taken aside, as soon as the 

referee's expected benefit exceeds the expected cost from corruption, it is 

only rational for the referee to use his powerful position to collect illicit 

rents in the form of bribes?O 

Therefore, simply suppose now that the referee is biased in favor of con

testant i. Assume contestant i bribed the referee while contestant j was not 

interested in doing so because contestant i has a lower productive playing 

ability than contestant j, i.e. because tf = tl'(1 - (3) and t'j = tl'(1 + (3)?1 

19 

20 

21 

The corruption scandal in the Fu:6ball Bundesliga in 2005 involving the DFB referee 
Robert Hoyzer (see Ahrens (2005)), the National Basketball Assciation (NBA) scan
dal involving the referee Tim Donaghy in 2008 (see DPA (2008)) or the scandal in 
the Handball Bundesliga involving the two DHB referees Frank Lemme and Bernd 
Ullrich in 2009 (see DPA (2009a)), for example. For more examples of international 
corruption scandals, see Maennig (2002, 2005). 
The incentives for referees and also for contestants to collude will be studied in more 
detail in Chapter 6. 
Note that, because contestant i has a lower equilibrium probability of success, as he 
will exert a lower productive effort in equilibrium than contestant j, he also has a 
lower equilibrium payoff from participating in the game in an honest way, so that 
it is realistic to assume that contestant i is more inclined to bribe the referee than 
contestant j. 
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Now, let m} and In} be the probabilities that the biased referee makes 

a wrong type 1 and type 2 call respectively against contestant j. Because 

the referee cannot lower his unconscious errors, the referee bias must lead 

to an increase in the referee's type 1 and type 2 errors to the detriment of 

contestant j by a conscious component. Thus, it must be that m; > mi = m 

and ~ > mi = m, where, for simplicity, let us suppose that m; - m = m~ -

m. To simplify the notation below, let gbr [.J := 9 [ybr(JLi' Sji) - yb"(JLj, Sij)], 

where the superscript br indicates the marginal probability of success in a 

game with a biased referee. The referee bias then results in the following 

equilibrium strategies:" 

J.1.i"r 
t" (1 - fj) [1 - m(1 + F)J gbr [.J V 

c 
(4.44) 

• = 
t' [1- (1- 1n})F] gbr [.J V 

Sijbr k 
(4.45) 

• t" (1 + fj) [1 - m}(1 + F)] gb" [.J V 
J.1.jbr 

C 
(4.46) 

• = 
t' [1 - (1 - m)FJ gb" [.J V 

Sjibr k 
(4.47) 

Even though we know that, due to the normal distribution of the com

posed variable x := OJ - 0i around zero, 9 [OJ> gb" [.J, it is not clear whether 

gbr [.J > gh" [.J or whether gb" [.J < gh" [.J, as it depends on the ex-ante asym

metry level fj and thereby on the extent by which contestant i can increase 

his ex-ante equilibrium probability of success by bribing the referee. 

22 For simplicity, it is assumed here that contestant i has a certain amount of excess 
bribe money available, which could be interpreted as a first mover advantage. This 
assumption will, however, be relaxed in Chapter 6. 
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Figure 4.2: The effect of II. referee bias on contestant i's and j's absolute 
and marginal probability of success in II. game with II. low asymmetry in 
productive playing abilities 
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AIl shown in Figure 4.2, if Gbr [.] > 1 - Ghr [V3 so that by bribing the 

referee contestant i can raise his equilibrium chance of winning above the 

probability of success that contestant j had in a game with an honest referee, 

y''" [.] < ghr [.]. This would most likely be the case when the asymmetry in 

productive playing ability f3 is relatively low. If, however, Gbr [.] < l_Ghr [.], 

so that contestant i can only raise his winning chances to a probability of 

success that is still lower than contestant j's probability of winning in a game 

with an honest referee, then it would be the case that gbr [.] > ghr [.]. This 

may occur if f3 is rather large. 

Expressions (4.44) to (4.47) therefore exhibit that the referee bias, on 

the one hand, leads to an unambiguous direct effect, and, on the other hand, 

to an ambiguous indirect effect.24 The bias directly reduces contestant j's 

productive effort because the referee more often falsely convicts contestant 

j's productive effort now leading to more penalties against competitor j. At 

the same time, the referee also convicts contestant i's sabotage less often, 

leading to fewer penalties against contestant i and therefore to a higher 

sabotage effort by competitor i on competitor j. 

Because the direct effect increases contestant i's and equivalently de

creases contestant j's eqnilibrium probability of success, the bias indirectly 

affects the effort choices via the consequential change in the marginal prob

ability of success. Because of the symmetry of gbr [.] around zero, the reduc

tion of the marginal probability of winning is the same for both competitors. 

However, where for competitor i the adjustment of the marginal probability 

results from an ex-ante advantage, the adjustment of the marginal probabil

ity of winning of contestant j results from the ex-ante disadvantage. Thus, if 

the asymmetry is fairly small so that gbr [.] < ghr [.J, the indirect effect low-

23 

24 

Let Ghrl·] ._ G[yhr(I'.,s;,l-yhr(I';,s,;l] and Gbrl·] 

G [ybr(l£il 8;i) - ybr(J.'j' 8ij)]. 
The ambiguity of the indirect effect arises from the uncertainty of whether gb.,. [.J < 
ghr [.J or whether gbr [.J > ghr [.J. 
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ers the contestants' productive effort and sabotage effort. If the asymmetry 

is so large that gbr [.J > gkr [.J, the indirect effect increases the contestants' 

equilibrium effort strategies. 

From this follows that if gbr [.J < gkr [.J, contestant i's productive effort 

decreases relative to an asynunetric game with an honest referee, while his 

sabotage effort increases or decreases depending on whether which of the 

two opposing effects dominates. While contestant j unambiguously reduces 

his productive effort and his sabotage effort, he reduces his productive effort 

by more. This is because both effects work in the same negative direction on 

contestant j's productive effort, while contestant j's sabotage effort is only 

indirectly reduced. 

Proposition 5 If the asymmetry between the contestants is relatively small, 

the biased referee (1) reduces the productive effort of the unfavoured contes

tant by a significant amount, (2) reduces the unfavoured contestant's sab

otage effort and the favoured contestant's productive effort by an equal yet 

relatively small amount, and (3) increases or slightly decreases the sabotage 

effort of the favoured contestant. 

If, however, gbr [.J > gkr [.J, i.e. if the asymmetry in playing ability 

is so large that even the biased referee can not make sure that abr [.J > 
1 - akr [.J, both contestant i's productive effort and his sabotage effort are 

increased, while contestant i increases his sabotage effort by more (dne to the 

complementing positive direct and indirect effect). While contestant j also 

increases his sabotage effort by the same amount as contestant i increases 

his productive effort, contestant j may increase or decrease his productive 

effort. The direction of contestant j's adjustment in his productive effort 

depends on which of the two effects dominates, as the indirect effect and the 

direct effect work in opposite directions. 

Proposition 6 If the asymmetry between the contestants is larye, the bi-



52 Chapter 4. The Role of Referees in Sports Contests 

ased referee (1) increases the sabotage effort of the favoured contestant by 

a significant amount, (2) increases the favoured contestant's productive ef

fort and the un favoured contestant's sabotage effort by an equal yet relatively 

small amount, and (9) increases or slightly decreases the productive effort of 

the unfavoured contestant. 

Independent of whether gbr [.] > gkr [.] or whether gbr [.] < gkr [.], how

ever, the referee bias will unambiguously lower contestant j's overall perfor

mance, i.e. qj" (Ji.jhr,sijhr) > qf (J1.j"r,siibr)' This is because, if gb-r [.J < 
gkr [.J, both effects work in the same deteriorating direction for contestant 

j's productive effort while they work in opposite directions for contestant i's 

sabotage effort. Therefore, even if the indirect effect dominates, the reduc

tion in competitor j's productive effort will be greater than the reduction 

in competitor i's sabotage effort. Equivalently, if gbr [.] > gkr [.], both ef

fects complementarily increase contestant i's sabotage effort on competitor 

j, while the two effects work in opposite directions for contestant j's produc

tive effort. Thus, even if the indirect effect dominates, contestant i's increase 

in sabotage effort will be greater than contestant j's increase in productive 

effort. 

Contestant i's overall performance, however, is only affected by the indi

rect marginal probability effect. Because gbr [.] is distributed symmetrically 

around zero, the indirect effect affects contestant i's productive effort in 

the same quantitative way, as it affects competitor j's sabotage effort on 

competitor i. Consequently, contestant i's overall performance will remain 

unchanged, implying that qfr (l1ihr , sjihr) = qf' (J.£ibr , sjibr).25 

25 Recall tha.t q~r (J..£: ,s,'\ ) = tfJ..£: [(1- mi(1 + F)]- t,'8'~i [1- (1- mi)F] + hr hr hr hr 
ei, so that the contestants' overall performances linearly increase in their positive 
playing effort and linearly decrease in the opponent's sabotage effort. Therefore, as 

J..£jhr -J..£jbr > s:;hr -s:;br' qfr (J..£jhr' S:jhr) > qJr (J..£jbr' s:;br) and, as J..£:hr -J..£:br = 
00 hr(o o)_br(oo) s;ihr - s;ibr' qi J..£ihr' s;ihr - qi J..£ibr' Sjibr . 
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From this discussion one can already take a firm guess on what impact a 

biased referee has on the quality of the game. According to expression (4.2), 

the average game quality with a biased referee is now given by 

a 1t"k [ [1-m(1+F)] [1-mW+F)]] 
4>br = 2 t'c (1 -13) [1- (1- m)F] + (1+13) [1 - (1 - m~)F] . (4.48) 

With expression (4.48) it can easily be shown that the quality of a game 

with a biased referee is lower than the game quality with an honest referee, 

i.e. that 4>hr > 4>br. 2• 

Because the referee can not lower his exogenously given unconscious error 

to the detriment of contestant i, the bias forces him instead to increase his 

error to the detriment of contestant j. Therefore, the referee's performance 

worsens with the extent of the bias. Now, it was already established in 

expression (4.13) that the game quality decreases, as the performance of the 

referee deteriorates. Consequently, the game quality with a biased referee 

must be lower than the game quality with an honest referee. 

Proposition 7 The overall performance of the unfavoured contestant is re

duced, while the overall performance of the favoured contestant is unaffected. 

Thus, a biased referee reduces the average game quality.'7 

Without going into further detail, this result also suggests that, if the 

value of an honest referee is already low for a sports association, meaning 

that a referee's unconscious type 1 and type 2 error are fairly large, or if the 

reduction in the value of a referee as a result of the bias is qulte severe, i.e. 

m~ - m = ~ - m is fairly large, the quality of a manipulated game might 

26 

27 
For a mathematical proof, please see Appendix A.3. 
This result in essence coincides with Tirole's (1986, p. 207) conclusion that side 
contracting (here between the contestant and the referee) lowers the efficiency of a 
hierarchy and, hence, ought to be prevented. 
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even turn out to be lower than that of a game without any referee at all, i.e. 

cfJ:r > ¢/t" .. 28 

Thus, despite the potential expediency of referees, it is of eminent im

portance that sports associations are able to deal with a major drawback of 

the institution of referees - that is the possibility of corruption. As demon

strated above, sports corruption is a problem to be taken seriously by sports 

associations because it lowers the demand for sports contests not only by im

pairing the sports ethos of fairness and respect but also by directly reducing 

the game qUality?9 

" 

29 

Remember that by assumption a. higher unconscioUB type 1 error m and a higher 
type 2 error m also lead to a higher type 1 error m} and a higher type 2 error m1 of 
a biased referee. 
Zaugg (2010) further elaborates on the dangers sports corruption can pose from a 
social perspective. 



Chapter 5 

The German Criminal 

Law on Sports Corruption 

The question of how German state law currently does and/or should handle 

sports corruption is a highly controversial and complex topic among legal 

experts. With the seemingly increasing amount of corruption scandals being 

discovered in professional German sports leagues, legal scholars have drawn 

more and more attention to this question. 

The following short overview intends to inform the reader about some of 

the judicial problems that German professional sports associations presently 

face in their attempt to deter sports corruption. Yet, due to the wide ranging 

complexity of this topic, this short review certainly can not pay tribute to 

all the legal issues relating to sports corruption in detail. The discussion 

will therefore focus on how German criminal law handles sports corruption 

in particular with respect to the bribery of referees. The reader should, 

however, be aware that depending on the specificities of an investigated case, 

corruption cases may also expel elements of offense under German civil law . 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_5,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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However, because these can differ significantly across cases, the prosecution 

of sports corruption under German civil law is beyond the scope of this 

dissertation.' 

The complexity of the legal aspects of sports corruption mainly results 

from the fact that, up until now, the sports ethos does not constitute a legally 

protected interest. Thus, there are currently no existing specific regulations 

on match manipulations such as "sports fraud" and bribery in sports under 

German criminal law.' Therefore, one has to take recourse to the general 

penal regulations. 

However, as it turns out, the present general penal regulations ofthe Ger

man criminal law do not provide sufficient protection regarding the bribery 

of referees in sports contests. True, the payment of money (or other gifts) 

to referees in order to make them arrange for a particular match result is 

colloquially called "bribe" or "fraud". But in the context of sports contests 

this fact is legally not within the scope of protection granted by the present 

penal regulations." 

5.1 Corruptibility and Corruption in Business 

Intercourse (Section 299 Criminal Code) 

"Corruptibility" and "corruption" are offenses which always involve two 

sides, where both sides are offenders. Thus, the relevant facts and circum

stances comprise both corruptibility and corruption. 

In Germany, Section 299(1) Criminal Code regulates corruptibility. The 

prerequisite for an offense is that "(. . .) an employee or agent of a business, 

, 

" 

For a. discussion on the civil liability of sports referees, see Heermann (2009). 
Wabnitz and Janovsky (2007, Marg. No. 137); for a discussion on the pros and cons 
of developing a legally protected interest in sports, see KOnig (2010) and Kudlich 
(2010). 
Klimke (2005), SchlOsser (2005, p. 424), Wabnitz and Janovsky (2007, Marg. No. 
137), Zieher (2009, pp. 30 et seq.) 
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demands, allows himself to be promised or accepts a benefit for himself or 

another in a business transaction as consideration for according an unfair 

preference to another in the competitive purchase of goods or commercial 

. ()" sermces .... 

Now, it may be left open whether and to what extent organized pro

fessional and amateur sports, despite the sometimes considerable economic 

interests involved, must he viewed as a "business". In any case, there is no 

competitive situation in the "purchase of goods or commercial services" in 

the sense of Section 299(1) Criminal Code, because the result of a match 

neither constitutes a "good" nor a "commercial service" within the meaning 

of Section 299(1) Criminal Code. Besides, the result of a match can not be 

"purchased", at least not legitimately" 

Section 299(2) Criminal Code regulates corruption. It basically requires 

the same prerequisites as Section 299(1) Criminal Code, except that this 

regulation penalizes the corruption (and not the corruptibility) of employees 

or agents in business relationships. Hence, due to the above mentioned 

restrictions of the prerequisites for an offense to Section 299 Criminal Code, 

the elements of this offense do not comprise the corruption of referees by a 

club manager, coach or player either. 

Thus, the corruption of referees and their corruptibility in sports com

petitions can neither be subsumed under Section 299(1) nor under Section 

299(2) Criminal Code. 

5.2 Criminal Offenses in Office (Sections 331 

et seq. Criminal Code) 

Sections 331 et seq. Criminal Code penalize the corruption and the corrupt

ibility of persons in public office. The applicability of these regulations can 

4 SchlOsser (2005, p. 424), Zieher (2009, p. 30) 
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just yet be excluded because referees of sports contests, no matter whether 

they supervise professional or amateur games, are neither officers nor per

sons specially obligated for the civil service, so that they are no "arbitmtors" 

in the sense of Sections 331 et seq. Criminal Code. 

In particular, sports referees are neither state judges, nor are they con

cerned with supervising or deciding legal cases in arbitration proceedings 

according to Sections 1025 et seq. Code of Civil Procedure (ZPO). Accord

ingly, punishability according to Section 339 Criminal Code (perversion of 

justice) does not applyeither.5 

Thus, Sections 331 et seq. Criminal Code also do not provide any ele

ments of offense for the bribery of referees in sports competitions. 

5.3 Fraud (Section 263 Criminal Code) 

Stipulating the corruption and corruptibility of sports referees as fraud in 

the sense of Section 263 Criminal Code is also donbtfnl. 

5.3.1 The Referee as the Principal Offender 

It is the central task of a referee in professional or amateur sports to supervise 

the sports competitions in accordance with the rules. Thus, one might hold 

the opinion that the" deceit" committed by a referee who willfully makes 

an irregular decision, which is reqnired to fulfill the elements of fraud, is 

constituted by the fact that he pretends his willfully wrong decision to be 

regular and thus disregards his duty to enforce the rules of the game.6 

However, the questions whether this must already be considered an act of 

deceit in the sense of Section 263 Criminal Code and who has been deceived 

may be left open, since the unanimous view is that such an act lacks a 

"disposition oJproperty" by mistake and a "property loss" directly resulting 

5 

6 
Zieher (2009, p. 29), SchlOsser (2005, pp. 423 et seq.) 
Zieher (2009, p. 32) 
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therefrom.' 

Moreover, the bribery of sports referees generally lacks the required 

"identity of substance" between the referee's advantage and the (presumed) 

disadvantages of possibly deceived persons.8 "Identity of substance" in the 

sense of Section 263 Criminal Code means that the offender (here: the ref

eree) strives for a pecuniary benefit immediately transferred from the prop

erty of the injured party." This means that the offender's benefit directly 

arises from the expense of the injured property (e.g. the property of the dis

advantaged contestant). But this is just what is not the case when a referee 

is bribed. The referee accepts money from a third party (i.e. contestant i) 

and by his irregular behavior inflicts damage on another party (i.e. contes

tant j) or its property. In such cases there is no identity of substance, since 

the offender acts with the intention of being rewarded for his deceit by a 

third party.lO 

Thus, if a referee interferes with a match willfully and irregularly because 

he is granted a pecuniary benefit for doing so, he does not yet automaticaiIy 

commit fraud. 

5.3.2 The Referee as a Secondary Offender 

In the past, however, referees have already been punished for" aiding and 

abetting fraud" as secondary offenders based on Section 27 Criminal Code. 

Such cases normaiIy dealt with so-caiIed "betting fraud". The previously 

mentioned" Hoyzer" case, which enjoyed a wide media coverage, is probably 

the most famous case in Germany lately.u 

7 

8 

9 

10 

11 

For more information on the problem of immediacy in case of fraud, see Jliger (2010, 
pp. 761 et seq.). 
Zieher (2009, p. 33) 
Schonke and SchrOder (2010, Section 263, Marg. No. 168) 
Schonke and SchrOder (2010, Section 263, Marg. No. 168) 
For more details on the Hoyzer case and the Supreme Court's judgment, see BGH 
(2007, pp. 782 et seq.). 
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In this case the principal offender had bet on several soccer matches he 

had manipulated by paying considerable amounts of money to the also ac

cused referees Hoyzer and Marks, thereby making them fix the results of the 

soccer games by deliberately irregular calls so that the accused could pocket 

high winnings. The Supreme Court (BGH) regarded the match manipular 

tion as fraud to the disadvantage of the betting providers concerned in this 

case. The Supreme Court acted on the assumption that, when a sports bet 

is made, each of the parties involved tacitly declares that the risk inherent 

in the bet will not be changed in his favor by any manipulation of the sports 

event which he has induced and of which the contractual partner has no 

knowledge.i2 

Thus, the principal offender's deception of the employees of the betting 

agency concerned constituted deceit implied by his activity.i" Due to this 

implied deceit that the object of the bet (Le. the soccer match) was not 

manipulated, the employees of the betting agency concerned were under a 

pertinent misapprehension. The misapprehension of the employees of the 

betting agency that the matches were not manipulated led to a pecuniary 

disposition to the betting provider's disadvantage, Le. to accepting the bet.!4 

This pecuniary disposition caused by deceit also inflicted damage on the 

betting provider. The bets were sports bets with fixed odds (so-called" odd

set" bets), in which the quota that had been assessed by the betting provider 

on the basis of a particular risk constituted, so to speak, the" sales price" 

of the betting odds. The betting odds determine by which factor the stake 

money is modified if the bet is won. If someone fixes a match, the betting 

risk is qnite substantially shifted to his advantage, since the odds fixed by the 

betting provider upon the conclusion of the contract do not correspond any 

12 

13 

14 

BGH (2007, p. 784) with reference to BGHSt 29, 165 = NJW 1980, 793; for critical 
views, see Krack (2007, pp. 103 et seq.). 
BGH (2007, p. 785) 
BGH (2007, p. 785) 
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more to the risk on which the betting provider had based his own commercial 

calculations.I5 

Whenever a betting contract is concluded, such a "difference in odds" 

constitutes quite a considerable pecuniary damage.'6 Thus, the principal 

offender in the Hoyzer case was convicted of fraud according to Section 

263 Criminal Code, and the referees involved were sentenced for aiding and 

abetting fraud. 

A consequence from this case was that the Federal Conference of the 

DFB, in an extraordinary meeting on April 28, 2005, determined modifi

cations of its rules and articles in order to ensure the integrity of sports 

competitions in the future. These reformative resolutions introduced a pro

hibition of betting for players, officials and referees. 17 Moreover, Section 

6a Rules of Law and Procedure (RuYO) now explicitly brands match ma

nipulations by referees, players, coaches and other functionaries as unfair 

conduct.1s 

This stipulation, however, covers only betting fraud both under criminal 

law and under DFB sports law, whereas the corruptibility of referees con

nected with the manipulation of competitions in championships, relegations 

and so on continues to go llllpunished. 

5.3.3 The Competitor as the Principal Offender 

It is also debatable whether Section 263 Criminal Code results in the pun

ishment of at least club managers, coaches or players for fraud who bribe a 

referee to manipulate a match. 

15 

16 

17 

18 

Prosecution of the club itself under criminal law can be excluded because 

BGH (2007, p. 785) 
BGH (2007, p. 785); for critical views, see Saliger, ROnnau and Kirch-Heim (2007, 
pp. 361 et seq.). 
Section 1(2) Rules of Law and Procedure (RuVO); see also Zieher (2009, p. 27). 
Zieher (2009, p. 31) 
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only natural persons can be punished as offenders. I> Thus, if at all, it is the 

functionaries of the club who can be held responsible under criminal law. 

The act constituting fraud is deception. As in the Hoyzer case, one might 

claim that there is an implied deception because in the scope of a competition 

a club manager or player tacitly declares that he has not bribed the referees 

assigned to the match for the benefit of his club or himself. 

The question is, however, whether the fact that a club manager/player 

has bribed a referee solely to manipulate a game already causes a direct 

pecuniary damage in the sense of Section 263 Criminal Code. This depends 

on whether bribing a referee solely to manipulate a match already results in 

an endangerment of property that amounts to a damage. 

In its Hoyzer decision, the Supreme Court explicitly pointed out that the 

mere manipulation of a betting game does not yet imply a concrete endan

germent of property, which under economic aspects already constitutes an 

impairment of the present property situation. According to the court, such 

a concrete endangerment of property amounting to a damage under crimi

nal law is only given if the deceived party seriously has to expect economic 

disadvantages.2o 

This, according to the court, again mUBt be denied if the occurrence 

of those economic disadvantages is not even predominantly probable but 

depends on future events which, despite the manipulation, are still beyond 

the influence of the bribed party/defrauder to a quite essential extent.21 

In practice, manipulation attempts fail relatively often. Thus, despite 

the manipulation, success is not predominantly probable, since it depends 

on further future events beyond the offender's control. Because of the ran

dom factors represented by the random variables OJ and 0; in the economic 

model discussed in Chapter 4, the manipulation of a match therefore merely 
19 

20 

21 

Schonke and SchrOder (2010, ante Sections 25 et seq., Marg. No. 119) 
See BGH (2007, p. 786) for more information. 
BGH (2007, p. 786) 



Chapter 5. The German Criminal Law on Sports Corruption 63 

constitutes an ahstract endangerment of property?' An abstract endanger

ment of property, however, is not sufficient for assuming a pecuniary damage 

as required by the definition of fraud.23 

Thus, the Supreme Court takes up the position that bribing a referee 

does not yet result in an impairment, under economic aspects, of the present 

property situation of the opposing contestant. Thus, the corruption of refer

ees by club managers, coaches or players cannot be regarded as fraud because 

a concrete endangerment of property that amounts to a damage is missing. 

As long as there is no experience yet on what conditions a successful manip

ulation by a referee depends, this point of view will probably not change.2• 

It follows that, even though the characteristics of each individual case 

C e.g. in case of betting fraud) may, in exceptional cases, result in the appli

cation of the defiuition of fraud, there is no general applicability of Section 

263 Criminal Code in the scope of manipulations of sports contests?S 

5.4 Embezzlement (Section 266 Criminal Code) 

Finally, the offense of embezzlement according to Section 266 Criminal Code 

might be considered. 

5.4.1 Club Managers as Offenders 

If a club manager bribes a referee, he commits an act of embezzlement, be

cause due to his action the property of the club is misused. A club manager 

has to safeguard the pecuniary interests of the club. When bribing a referee, 

he violates this duty, since his disposition of the property of the club is con-

22 

23 

24 

25 

BGH (2007, p. 786) 
This judicial view is based on the general and fundamental principle "nulla poena 
sine lege" (n no puni8hment without law n) underlying the regulations of the Criminal 
Code. It prescribes present regulations to be interpreted only in a narrow sense, 
disallowing attempts of extensive analog application. 
Krack (2007, pp. 111 et seq.) 
A detailed presentation of the problems can be taken from Duyar (2009). 
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trary to its rules and articles.'· ill 2006, for instance, the former managing 

director of Bayer04 Leverkusen, Reiner Calmund, was investigated for em

bezzlement, because he had aroused suspicion to have used €580,000.- of his 

club to influence match results in the Fussball Bundesliga.'7 

However, the problematic aspect in such cases is always the pecuniary 

disadvantage required for a conviction according to Section 266 Criminal 

Code, because a "damage" may not apply if the club, due to its manager's 

unlawful act, concurrently receives an equivalent benefit balancing the pe

cuniary loss or even exceeding the economic amount of the loss.'8 

On February 27, 1975, the Supreme Court decided on a case in the Fuss

ball Bundesliga, in which the president of the club Arminia Bielefeld, with 

the approval of some board members, had withdrawn DMlOO,OOO.- from the 

club account. This amount was used to bribe players of the opposing club 

Hertha BSC Berlin.'9 For Arminia Bielefeld it was a matter of staying in 

the first league, which was and still is of substantial economic importance. 

As in case of fraud, the definition of embezzlement requires to assess the 

inflicted disadvantage in the scope of a damage survey by comparing the 

property the party attended to would have without the offender's breach of 

duty with the property the party attended to has as a result of the breach 

of duty. This comparison has to take into account any benefit gained by 

the disloyal act. Under the relevant economic aspects, "property" comprises 

anything that can be measured in monetary value.3o 

Thus, the only decisive criterion in the assessment of a pecuniary disad

vantage is the question of whether the fact that the club stays in the first 

league, which has been achieved by manipulation, makes up for the sacrificed 

26 

" 
28 

29 

30 

BGH (1975, p. 1234), Triffte .. r (1975, p. 613) 
Wabnitz and Janovsky (2007, Marg. No. 136) 
Triffterer (1975, pp. 613 et seq.), Schreiber and Beulke (1977, pp. 658 et seq.) 
For more information on the facts of the case, see BGH (1975, pp. 1234 et seq.). 
BGH (1975, p. 1235) 
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property of the club (Le. the bribes and the risk of revocation of the license 

due to the manipulation). A pecuniary damage would only have to be as

sumed if the offender, like a gambler, took an extreme risk of loss, willfully 

and contrary to the rules of mercantile diligence, just to gain a prospect of 

highly doubtable winnings.3! 

According to the Supreme Court, thls assessment finally has to evaluate 

whether the impending detection of the manipnlation and the thus more 

or less definite expectation of losing the license is more probable than the 

expectation of accruing profit.32 Thus, the Supreme Court is exclusively 

guided by the economic aspect of embe2zlement as a crime against property. 

If there is no pecuniary disadvantage because the accrued profit to be ex

pected from the manipnlation is higher than the risk of loss if the license is 

revoked, no embezzlement has been committed. 

According to current criminal law, a match manipulation therefore has 

to be regarded as a speculative enterprise. Each time when, under economic 

aspects, the probability of a profit exceeds that of a loss in the form of 

revocation of license, the manipulation goes unpunished. This means that, 

when spending monies of the club for manipulation purposes, a club manager 

must thoroughly consider whether the manipulation is indeed worth its costs. 

5.4.2 Referees as Offenders 

Contrary to a club manager, a referee is not subject to any special duty 

to take care of property. He is only obligated to correctly supervise the 

match, but not to safeguard the pecuniary interests of the persons (including 

spectators), clubs or federations that are in any way involved in the match.33 

31 

32 

33 

Therefore, if a referee interferes with a match willfully and irregularly 

BGH (1975, p. 1236) 
BGH (1975, p. 1236) 
Zieher (2009, p. 33), Von Komorowski and Bredemeier (2005), Kuhn (2001, p. 109), 
HeermslUl (2009, pp. 56 et seq.) 
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because he is granted a financial advantage, he does not commit embezzle

ment in the sense of Section 266 Criminal Code due to lack of duty to take 

care of property. 

5.5 Cooperative Prevention of Corruption by 

State Power and Federation Authority 

5.5.1 Autonomy of Associations 

Although German sports federations, in particular after the betting scandal 

of 2006, made stronger endeavors to detect manipulation attempts in com

petitions by monitoring systems and to prevent manipulations, to date one 

has not succeeded in containing manipulations of sports competitions in a 

really effective way. The consequence is that the calls for the definition of a 

criminal offense of "sports fraud" are growing ever louder. 34 

On the basis of the autonomy of associations guaranteed by Section 25 

Civil Code (BGB) and Art. 9 para. 1 Basic Constitutional Law (GG), 

sports clubs and federations already have some regulatory authority and 

punitive power at their command. "Autonomy of associations" means that 

a club/federation can itself regulate its own organization and the legal re

lationship between itself and its members in the scope of legal provisions, 

within the general limits of private autonomy and the general principles of 

corporate law in a way binding all members. In this sense, autonomy of 

associations includes the right of an association to its own legislation, above 

all by articles of association and subsidiary regulations, as well as the right 

of an association to self-administration by applying and enforcing its own 

legislation in individual cases.3S 

34 

35 

Thus, the autonomy of associations entitles clubs and federations to stip-

cf. KOnig (2010), Wegmann (2010), or Sl1ddeutsche Zeitung (2006). 
Summerer (1998, p. 80) 
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ulate rules of conduct and to enforce them by means of its own regulatory 

authority and punitive power.a• 

To enforce their rules, clubs/federations avail themselves of a variety 

of sanction instruments, e.g. warning, reprimand, fine, banning from the 

playing field, removal from office, exclusion from the club, permanent or 

temporary suspension, deduction of scores, disqualification, revocation of 

license, or compulsory relegation.aT Yet, the above-mentioned possibilities 

of sanction, as differentiated measures with reference to sports, only seem 

moderately severe compared to the catalogue of punishments provided by 

the Criminal Code including fines and imprisonment. 

Furthermore, the autonomy of associations limits the sanctionary power 

of associations to its members.38 Thus, by voluntarily quitting his member

ship from a club underlying the authority of the association, a wrongdoer 

can simply escape the association's sanctions. This is exactly what the ac

cused soccer referee Robert Hoyzer chose to do.39 However, this is not to 

say that the association can not again take up the prosecution of previously 

exited wrongdoers in case of re-entry. 

The more important reason why clubs/federations also demand the inter

vention of the state, however, is that they lack an effective set of instruments 

for investigating irregularities. Only in the scope of criminal investigation 

could coercive methods used in criminal procedure, such as search, attach

ment, remand, wire-tapping etc., be applied.40 Contrary to the government, 

clubs/federations do not have any administrative or jurisdictional author

ity in this respect. Thus, clubs and federations hope that a specification of 

36 
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Summerer (1998, p. 139) 
Summerer (1998, p. 139) 
cf. DFB (2010a, Section 10) 
Handelsblatt (2005), Spiegel (2005); as already mentioned, because the Hoyzer case 
involved betting fraud, which is regulated by §263 Criminal Code, he was nevertheless 
prosecuted by the ordinary courts. 
Wabnitz and Janovsky (2007, Marg. No. 137), Justiz Bayern (2009, p. 2) 
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sports corruption as a criminal offense changes the general sense of right and 

wrong, which is supposed to result in a heightened general prevention." 

Antagonists, however, support the view that an intervention of the state 

is not justified, mainly because they do not consider the sports ethos as a 

legal interest worth protecting." Instead, they argue that it is the respon

sibility of self-governed sports to cope with manipulations in sports contests 

(including doping).43 In this way, the concretization and protection of spe

cial values in sports shall solely be reserved to organized sports. 

The problem is, however, that an unlimited autonomy of sports and the 

transfer of the exclusive legislation authority to sports associations would 

make sports an area beyond the law. Furthermore, irregularities in sports 

are already now punished under criminal law, for instance if gross fouls 

committed in sports competitions are qualified as bodily harm. This is why 

the final right of control always has to remain reserved to the state.44 

In addition, supporters of creating a special criminal offense definition 

against corruption in commercial sports point out that sports in modern 

society have an eminent position and are thus often sponsored also by the 

government. They claim that sports make an important contribution to the 

solidarity of society, such as the integration of migrants, the socialization of 

children and adolescents as well as health protection. In particular the re

quirement of fairness in sports has a signaling effect in the scope of the ethical 

intention of equal opportunities. Thus, they argue that future regulations 

ought to start right from the violation of the sports ethos.45 As sports are 

often sponsored by the government, there is in fact also a particular public 

interest in the protection of the integrity of sports. If competitions are ma-

41 
42 
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44 

45 

Wabnitz and Janovsky (2007, Marg. No. 137) 
Kudlich (2010) 
Turner (1992, p. 123) 
8mirr. (2008, p. 2) 
Karg1 (2007, pp. 494 et seq.) 
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nipulated to a broad extent, the legitimacy of such governmental sponsoring 

is lost. 

By defining a specific criminal offense against corruption in commercial 

sports, federations and the state together could take concerted action against 

the socially harmful impact of manipulated contests. Sports corruption not 

only inflicts immense losses on sports associations as the organizers of sports 

contests (as was demonstrated in Chapter 4) but also on private as well as 

public sponsoring because it is detrimental to the marketing of sports and 

impedes professional athletes in the exercise of their profession.46 

5.5.2 The "Draft Bill" 

In view thereof, proposals have been made again and again in the past for 

the definition of special criminal offenses in sports.47 

The judiciary of the Free State of Bavaria has prepared an extensive 

draft of a Federal Sports Act (ministerial draft bill on fighting doping and 

corruption in sports (as per November 30, 2009), hereinafter referred to as 

the "Draft Bill ") according to which doping, bribery, corruptibility and other 

fraudulent manipulations in sports are prosecuted under criminal law. More

over, it allows to exhaust all possibilities provided by criminal procedure, 

including wire-tapping, when so-called sports defrauders are investigated.4s 

According to the Draft Bill, the act is intended to apply to professional 

sports only because it would be irreconcilable with the prohibition of exces

sive sentences imposed by the state if the entire mass sports were included 

as well.49 

46 

47 

48 
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Furthermore, criminal law is now intended to cover any corruption in 

Wabnitz and Janovsky (2007, Marg. No. 137) 
Fritzweiler (1998, pp. 234 et seq.), KOnig (2010, p. 106), Kudlich (2010, p. 108), 
Wegmann (2010, p. 242), Sl1ddeutsche Zeitung (2006) 
Justiz Bayern (2009, pp. 1 et seq.); see also Kudlich (2010, p. 108). 
Justiz Bayern (2009, ad Art. 1 para. 1 (Definitionen), p. 18); Wegmann (2010, pp. 
244 et seq.) suggests that it should be extended to amateur sports as well. 
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sports. Art. 1 para. 6 of the Draft Bill defines a special criminal offense for 

"corruptibility and corruption in sports", which would eliminate the large 

impunity of corruption in the context of sports contests. Now, for example, 

briberies of referees in the Fussball Bundesliga that are only aimed at ma

nipulating the contest in the battle for the championship, against relegation, 

or for the qualification for the Champions League or the UEFA Cup can be 

punished in the future. 

In particular, the Draft Bill proposes to punish such an offense with up to 

five years of imprisonment or a suitable fine. In severe cases, which according 

to the Draft Bill arise if an act concerns a particularly extensive pecuniary 

advantage or if the perpetrator acts commercially or 88 a member of a group 

formed particularly for the commitment of such acts, the Draft Bill proposes 

a punishment of at least six months and up to ten years of imprisonment. 

The structure and the wording of the Draft Bill are oriented to the de

finition of corruptibility and bribery in business intercourse, i.e. of Section 

299 Criminal Code.5o 

According to the Draft Bill, organized crimes fall within the terms of 

so-called extended forfeiture according to Section 73d Criminal Code. This 

possibility of siphoning off profits gained from criminal activities is intended 

to fight so-called organized crime more effectively. As substantiated in the 

Draft Bill, an improved siphoning of profits applies the axe to the mainspring 

of criminal activities.51 

In particular cases of serious crimes, the Draft Bill even provides for 

the possibility of wire-tapping according to Section 100a Code of Criminal 

Procedure (StPO).52 

60 
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Hence, althongh some scholars oppose a legally protected interest in 

Justiz Bayern (2009, ad Art. 1 para. 6, p. 24) 
Justiz Bayern (2009, Art I. para. 7(1), p. 8) 
JUBtiz Bayern (2009, Art. 2, p. 9); see alBa Kudlich (2010, p. 108). 
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sports,S3 the Draft Bill would certainly provide prosecutive clarity with re

spect to sports corruption. The present general penal regulations simply do 

not provide sufficient protection regarding the bribery of referees in sports 

contests. 

The prospects of success of this Bavarian Draft Bill are, however, difficult 

to assess. Bavaria already made an advance to punish doping in sports four 

years ago and failed. Yet, the new Draft Bill exceeds the previous one by 

far.s4 

" 
54 

cf. Kudlich (201O) and Turner (1992) 
KOnig (201O, p. 106), Prant! (2009) 



Chapter 6 

Incentives for Sports 

Corruption 

The apparent loophole in the present regulations provided by state law com

pels sports associations to themselves deal with the issue of sports corruption, 

which only arises as a result of an agency problem. Even though a sports 

association can typically observe and evaluate a referee's objective perfor

mance, it can not observe whether a referee made an error deliberately or 

only unconsciously. 1 

This leaves some room for moral hazard by the referee because the ref

eree can exploit this information asymmetry by entering a side contract for 

collusion with a contestant? The referee might choose to agree with the 

contestant to manipulate the game in his favor in return for a share of the 

2 

For more information on conflicts with unobservable behaviors (hidden actions) in a 
principal-agent relationship, see Jost (1999, pp. 286 et seq,). 
This idea was also inferred from Tirole's (1986) and Bac's (1996) study on coalitions 
in hierarchies of organizations. For more information on opportunistic behaviors in 
organizations, see also Jost (2000b, pp. 481 et seq.). 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_6,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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winner's prize (Le. the bribe). 

Ail demonstrated earlier, such collusive side contracting is undesirable 

for sports associations, as it lllldeniably lowers the game quality. However, 

so far the contestants' incentives to bribe a referee were simply assumed to 

be exogenously given. Likewise, a referee's incentives for corrupt endeavors 

were not further endogenized. Yet, a sound understanding of both, a contes

tant's and a referee's incentives for corrupt behavior, will be necessary for 

sports federations to be able to assess and develop efficient anti-corruption 

mechanisms. 

6.1 Costs and Benefits From Corruption 

6.1.1 For the Contestant 

As was shown at the end of Chapter 4, the main reason why a contestant 

would bribe a referee is that, by doing so, he can (substantially) improve 

his chance of winning the contest. Bribing the referee thereby increases a 

contestant's expected benefit from competing in a contest. 

But, 88 it is, no benefit comes without cost. A corruptible referee will 

most likely expect a kickback in return for the referee's bias in the contes

tant's favour. Yet, because of the many external factors beyond the control 

of the referee that can still affect the outcome of a game, it would be unre

alistic for the contestant to assume that, only because he bribed the referee, 

he will be ascertained to win the match.3 For this reason, the contestant 

would typically condition the payment of the bribe (or at least a substantial 

fraction of it) on his success in the contest, so that he only transfers the 

bribe money if he actually wins the contest. 

3 

Nevertheless, a contestant attending to bribery will still incur miscel-

This uncertainty is exactly the reason why the German Supreme Court viewed the 
mere manipulation of a game only as an abstract endangerment and not as a concrete 
endangerment of property in the Hoyzer case. 
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lanoous costs from corruption such as the moral costs incurred from his 

unsportive behavior, searching costs (Le. the costs of finding a corruptible 

referee and actually closing the deal), arising opportunity costs and ulti

mately, of course, the risk of exposure, which could materialize into a severe 

penalty.' 

6.1.2 For the Referee 

If the referee indeed agrees to a side contract offered by a contestant, he can 

collect an illicit rent on top of the standard remuneration he is being paid 

by the sports association. 

However, a referee also incurs miscellaneous costs from corruption such as 

moral costs and opportunity costs, although these do not need to be identical 

to those incurred by the contestant. Additionally, a referee has to take the 

consequences of his present behavior on his ability to pursue his profession 

in the future into account. In particular, if he enters a side contract, he runs 

the risk of not being assigned to another game in the future. 

In this context, it is noteworthy that according to the rules and arti

cles of most sports federations in Germany, professional sports games can 

not be supervised by just any referee.5 Similar to athletes, a referee must 

have proven his proficient skills over a long period of time in a competitive 

environment to reach the "professional" level. 

In fact, there are many individuals who are currently refereeing games 

at the amateur level, but who would probably like to be able to referee 

professional games as well. In addition to the high level of prestige awarded 

by the assignment to professional games, the remuneration for supervising a 

professional game is much higher than that for amateur games. Nevertheless, 

4 

5 

However, remember from the legal discussion that currently the risk of being caught 
tends to be fairly low because sports federations lack. efficient instruments of investi
gation. 
cf. DFB (2010., Section 4), DBB (2002, Section 2), or DHB (2007, Section 4) 
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similar to amateur referees, most sports associations in Germany still do not 

hire professional referees on a long term basis. Instead, they typically pay 

their referees a fixed fee per game supervised.· 

Via careful inspection and selection, a sports association usually holds 

a list of a limited number of referees who, according to its own standards, 

are talented and qualified enough to supervise professional games.' Once a 

member of this relatively small number of privileged referees, a referee has to 

undergo a lot of further skill enhancing training sessions in order to keep up 

the high quality standard.a However, the mere attendance to these training 

sessions is no guarantee for being assigned to professional games in the future. 

Instead, the number of professional games a referee gets to supervise by large 

depends on his performance relative to other listed referees.9 

Because a corrupt referee has to raise his error rate (above his unconscious 

error rate) in order to be biased in favor of a contestant, he impedes the 

exercise of his own profession as a result of a lower probability of being 

assigned to another game in the future. 

6.2 The Model 
Having identified a contestant's and a referee's major costs and benefits 

from side contracting, we could now simply go on and come up with various 

anti-corruption policies that lower and ideally annihilate the contestant's 

and/or the referee's incentives for corruption. From an economic perspective 

corruption deterrence is in the end oniy a matter of raising the costs of 

corruption above its benefits. 'o 

6 

7 

8 

9 

10 

Yet, merely relying on such a simple cost-benefit analysis is, at least 

cf. Koch and Maennig (2007, p. 55), DBB (2008, Section 12), or DHB (2009b, p. 8) 
cf. DFB (2010b, Section 51(4)), or DBB (2002, Section 8) 
cf. DFB (20108, Section 7(2)), DBB (2002, Section 9), or DHB (2007, Section 3) 
cf. DFB (2010a, Section 4), Koch and Maennig (2007, p. 53) 
For such a simplified analysis, see Maennig (2002, 2005). 
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from an analytical point of view, unsatisfactory because it fully neglects 

the interdependencies between the referee's and the contestant's incentives. 

Such interdependencies are, however, crucial for sports associations to be 

able to implement cost efficient incentive mechanisms to prevent collusive 

side contracting. To show this, consider the following more sophisticated 

framework. 

Assume the referee can either elicit a high performance by acting in the 

interest of the sports association and eliciting only the unconscious error m, 

or he can display a low performance by entering a side contract and eliciting 

a higher (conscious) error m b• For simplicity, it will not be distinguished 

between a type 1 or a type 2 error in the referee's strategy space here any 

more, as it is not necessary for the line of argument of this model. Thus, let 

the referee's strategy space be given by z E {m,mb}, where m < mb. 

Althongh the sports association can not observe whether the referee wll

fully makes a wrong call or not, assume it receives an imperfectly correlated 

signal Vr E {v~,v~}, where v~ < v{!, on the subjective performance of 

the referee. More specifically, let the probability distribution of the sig

nal Vr be Pr (v~ 1m) = Pr, Pr (v{! I m) = 1 - Pr, Pr (v~ 1mb) = 1 and 

Pr (v{! 1mb) = O. 

It follows that, if the sports association observes a signal Vr = vtl, which 

occurs with probability 1 - Pc> the sports association can be assured that 

the referee is honest. However, if the sports association observes a signal 

Vr = v~, it does not know whether this is due to the fact that the referee is 

biased or whether the referee was despite honesty just having a bad day. 

Similar to the referee, suppose the contestant can also only choose a low 

or a high effort so that his strategy space is given by q E {qL, qH}, where 

qL < qH. For simplicity and without loss of generality, it is not distinguished 

between productive and sabotage effort here any more. 

Before the contestant chooses his effort level, assume that he decides 
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whether or not to bribe the referee with an amount B (z), which the referee 

either rejects or accepts. Hence, by the time the contestant chooses his effort 

level, the contestant is informed about the referee's state of bias, which, as 

we already know from Chapter 4, is an important piece of information the 

contestant takes into account in his effort choice. 

Because the referee can only receive a bribe B (z) from the contestant if 

he agrees to the side contract, let B(m) = 0 and B (mb) > O. To simplify 

this model further, it will be assumed that the referee can only enter a side 

contract in the current period so that he does not worry about the potentially 

lost illicit future income from corruption arising from the risk of not being 

re-assigned. 

Now, assume the contestant conditions the payment of the bribe on the 

success of the deal, which, from the perspective of the contestant, only occurs 

if the contestant wins the game. It should be irrelevant in this regard whether 

or not the contestant would have won the game even without the deliberate 

help of the referee. As already pointed out, it is impossible for a third party 

to tell whether a referee deliberately makes a wrong call or not. Thus, the 

probability that the contestant pays the bribe to the referee is essentially 

equivalent to the contestant's probability of winning the contest. 

The probability that the contestant wins the game shall be given by 

G(q,z), where G(q,m) < G(q,mb) and G(qL,z) < G(qH,z). Suppose 

that, if the contestant bribes the referee, he can increase his probability of 

success by more than if he displayed a high performance, so that G (qH, m) -

G (qL, m) < G (qL,mb)_G (qL,m), or equivalently, G (qH, m) < G (qL, mb). 

Assume as well that the higher the probability of success already is, the 

harder it will be to further increase it by any means. Thus, if the referee is 

honest, exerting a high effort as opposed to a low effort allows the contestant 

to increase his probability of success by more than if the referee was biased, 

i.e. G(qH,mb) _G(qL,mb) <G(qH,m) -G(qL,m). 
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In addition, assume that, if the contestant wins the contest, he is awarded 

a winner's prize V, while the sports association pays the referee a legitimate 

fee S per game supervised. 

To account for the fact that a sports association assigns referees based 

on their objective performance relative to other listed referees allowed to 

supervise professional games, suppose that the probability that the referee 

is assigned to another game in the future is given by H (vr ), where H (v~) > 
H (v~). Thus, let E [H (vr)] = PrH (v~) + (1 - Prj H (v~) be the referee's 

expected probability of re-assignment if the referee is honest, i.e. if z = m, 

and E [H (vr )] = H (v~) if the referee is corrupt, i.e. if z = mb." 

Moreover, both, the contestant and the referee, respectively incur an 

additional cost kc and kr from corruption, where kr (mb) > 0, kc (mb) > 0 

and kr (m) = kc (m) = O. Let kc and kr (among others) not only include the 

aforementioned miscellaneous costs, such as possible searching costs, moral 

costs or opportunity costs arising from corruption, but also the expected 

penalty in C8..'-1e of conviction. 

Besides, the contestant and the referee are assumed to incur effort costs. 

While the referee incurs the same effort cost Cr no matter whether he is biased 

or not,12 the contestant's effort cost Cc (q) increases with his performance, 

i.e. Co (qL) < Cc (qH). 

11 

12 

Accordingly, the referee's expected payoff is represented by 

E [1rr (q,z)] = (1 + E [H (vr)]) S + G(q,z)B (z) - Cr - kr (z), (6.1) 

The referee's expected probability of re-assignment directly results from the proba
bility distribution of the signal Vr E {v;, v!!}. 
There is no obvious reason why a referee should incur 8. higher or lower effort cost 
from making honest versus deliberately wrong decisions. 
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while the contestant's expected payoff can be stated as 

E [1rc (q,z)] = G (q, z) (V - B (z)) - Co (q) - kc (z). (6.2) 

Again, it will be assumed for simplicity that the contestant's participation 

constraints, namely 

in a game with an honest referee and 

in a game with a biased referee, will always be satisfied. 

Let the game quality be indicated by q, (q, z), and suppose that it is an 

increasing function of both the contestant's and the referee's performance, 

so that q, (qH, z) > q, (qL, z) and q, (q, m) > q, (q,mb). 

The sports federation's goal is then to maximize its payoff while incen

tivizing the contestant to exert a high performance qH and the referee to be 

honest (i.e. to elicit a high performance m). The sports association's payoff 

is given by 

(6.3) 

where R (41 (qH,m)) indicates the sports association's revenue from a con

test as a function of the desired game quality q, (qH, m). Thus, the sports 

association's optimization problem becomes: 

minS+V s.t. q,(q,z)=q,(qH,m) 
s,v 

(6.4) 

In other words, the sports association wants to minimize S and V while still 

attaining the high game quality q, (qH , m) . 
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In order to do so, the sports federation has to take both the contestant's 

and the referee's payoff functions into account, where, as in the previous 

model, all parties are assumed to be risk neutral. Note in this context 

that the contestant's winning probability G (q, z) and the bribe B (z) make 

the referee's and the contestant's payoff function interdependent, which in 

turn suggests an interdependence between the referee's and the contestant's 

incentives. It is important for the sports association to be aware of this 

interdependence because it means that the optimal incentive contract S to 

prevent sports corruption will not only depend on the referee's but also on 

the contestant's incentives. This is demonstrated in more detail below, where 

we will now study the optimal solutions for the association's optimization 

problem (6.4). 

6.3 Optimal Incentivization Mechanism - Two 

Options 

The sports association can attain the desired game quality 4> (qH, m) in two 

ways: 

1. Option (1): The sports association incentivizes the contestant to exert 

a high effort and ensures that the contestant does not bribe the referee. 

2. Option (2): The sports association incentivizes the contestant to exert 

a high effort and ensures that the referee rejects the contestant's bribe. 

The difference between Option (1) and Option (2) lies in the target of in

centivization (and hence of a federation's ultimate anti-corruption policies). 

Whereas Option (1) targets the contestant, Option (2) targets the referee. 

Accordingly, the necessary conditions to be satisfied in the association's 

optimization problem vary across the two options, most likely leading to 

different optimal corruption prevention solutions. 
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Availing of the Lagrange Theorem allows us to solve the sports asso

ciation's optimization problem for both options. The according technical 

derivations of the distinct solutions for Option (1) and Option (2) are pre

sented in Appendix A.4 and Appendix A.5 respectively. Referring to these 

derivations, the following will oniy focus on the discussion of the solutions 

and what they imply for the optimal design of anti-corruption policies. 

6.3.1 Option (1) - Targeting the Contestant 

Optimal V No matter which of the two options the sports association 

pursues, attaining the desired game quality ¢ (qH, m) always reqnires the 

sports association to ensure that the contestant prefers expending a high 

effort over eliciting a low effort in a game with an honest referee. The 

particularity of Option (1), as a way of preventing sports corruption, is, 

however, that it must concurrently not be worthwhile for the contestaut to 

bribe the referee. 

An optimal avail of the winner's prize as an instrument of impulsion via 

Option (1) therefore requires the following two conditions to be satisfied: 

(a) The contestant's expected payoff from exerting a low effort does not ex

ceed his expected payoff from exerting a high effort in a non-manipulated 

game, i.e. E ["'c (qL,m)] ~ E ["'c (qH,m)]. 

(b) The contestant's expected payoff from exerting a low effort and his ex

pected payoff from exerting a high effort in a manipulated game does 

not exceed his expected payoff from exerting a high effort in a non

manipulated game, i.e. max{Eh(qL,mb)],Eh(qH,mb)]} ~ 
E h (qH,m)]. 

Condition (b) implies that there are two principal cases (and hence mul

tiple possibilities) potentially providing an optimal solution for the winner's 
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prize: Case 1, where E [1Te (qL,mb)] > E ['Ire (qH,mb)] , and Case 2, where 

E [1fc (qL,mb)] < E [1fc (qH,mb)] 13 

Yet, despite the initially apparent multiplicity of possible solutions, the 

comparison of the necessary conditions of all possibilities clarifies that there 

can indeed only be one optimal solution for the winner's prize V under 

Option (1). In particular, it appears to be optimal for the sports association 

to set the winner's prize at 

(6.5) 

where it just satisfies condition (a) above. In other words, the optimal 

winner's prize equals the contestant's cost of switching from a low to a high 

effort in a game with an honest referee relative to the associated gain in his 

probability of success. 

At the same time, however, this solution requires that 

cc{qH) -cc{qL) < G{qL,mb)B{mb) +kc{mb) +cc{qL) -cc{qH) 
~G"(-"qH~,=-m~)c-_~G~("'qL.-',"--m') - G (qL,mb) - G (qH, m) 

(6.6) 

holds for condition (b) to be satisfied as well. In other words, the opti-

mal winner's prize must not exceed the contestant's cost of switching his 

strategy from simply exerting a legitimate high effort to bribing the referee 

and exerting a low effort relative to the associated gain in his probability of 

success. 

Condition (6.6) in particular resnlts from the fact that at the optimal 

winner's prize (6.5) the contestant's expected payoff from exerting a low 

effort exceeds his expected payoff from exerting a high effort in a game with 

13 For 8. detailed outline of the two cases, please refer to Appendix A.4. 
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a biased referee (Le. Case 1 provides the optimal solution)." In this way, 

condition (6.6) determines the necessary condition for the contestant not to 

be interested in offering the referee a side contract (and hence for Option (1) 

to be pursuable). 

Proposition 8 The optimal winner's prize V in Option (1) is given by 

expression (6.5) and must satisfy condition (6.6). 

To understand more intuitively why at the winner's prize given by ex

pression (6.5) the contestant attains a higher expected payoff from exerting 

a low effort than from exerting a high effort in a manipulated game, compare 

the contestant's incentives in the case where the referee is honest with his 

incentives where the referee is biased. 

In a game with an honest referee, the contestant exerts a high effort if 

E [7rc (qL,m)] :s:: E [7rc (qH,m)]' or equivalently, if 

Co (qH) - Cc (qL) < G (H ) _ G (L ) V - q ,m q ,m , (6.7) 

is satisfied. In a game with a biased referee, the contestant would in turn 

only exert a high effort if E [1T"c (qL,mb)] ::; E [1rc (qH,mb)] , or if 

Co (qH) - Cc (qL) < G (H b) _ G (L b) 
V _ B (mb) - q, m q , m , (6.8) 

is satisfied. 

Taking a closer look at conditions (6.7) and (6.8) clarifies that the con

testant's incentives to exert a high effort vary with the referee's state of 

14 Put differently, because at the optimal winner's prize (6.5) 
max{E [,," (qL,m')],E [,," (qH,m')]) ~ E ["oCqL,m')], E ["oCqL,m')] ~ 
E [,," (qH,m)] rather than E [,," (qH,m')] ~ E [,," (qH,m)] must hold to prevent 
the contestant from bribing the referee. For the according technical proof, please 
refer to Appendix A.4. 
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bias. By assumption G (qH,mb) - G (qL,mb) < G (qH,m) - G (qL,m), so 

that the right hand side (RRS) of condition (6.7) is larger than the RRS of 

condition (6.8), while for any bribe B (mb) <': a the left hand side (LHS) of 

condition (6.7) would never exceed the left hand side of condition (6.8). 

Therefore, the contestant is more likely to exert a high effort, and thereby 

to contribute to a high game quality, in a game with an honest referee than 

in a game with a biased referee. This is due to the fact that a cheating 

contestant incurs the extra cost from bribery, lowering his incentives to con

currently exert a high effort. 

This means that the sports association would have to provide the contes

tant with higher incentives to display a high effort in a manipulated game 

than in a non-manipulated game. While, in a game with an honest referee, 

it is sufficient for the sports association to set V such that 

(6.9) 

to incentivize high effort, the sports association would have to set V as high 

as 

(6.10) 

in order to incentivize the contestant to exert a high effort in a game with a 

biased referee.'5 

If the sports association now sets V according to expression (6.5), so 

that it just satisfies condition (6.9), condition (6.10) will be left unsatis

fied. Thus, at the optimal winner's prize V for Option (1) the contestant 

would never be willing to exert a high effort in a game with a biased ref-

15 Note that for B (mb) ~ 0 the LHS of condition (6.10) is unambiguoUBly higher than 
the LHS of condition (6.9), while it seems tha.t the higher the winner's prize V a.nd the 
lower the bribe B (mb), the more likely it is that E [7rc (qL, mb)] ~ E [7rc (qH,mb)] 
holds rather than E ["0 (qL,m')] ~ E ["0 (qH,m')]. 
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eree. From this follows that at the winner's prize given by expression (6.5) 

max{E [7re (qL,mb)],E [7re (qH,mb)]) = E [7re (qL,mb)]. 

In any case, the optimal solution for Option (1) illustrates that, while 

the winner's prize V must be high enough for the contestant to exert a high 

effort in a game with an honest referee, it must not exceed a certain upper 

limit, above which the contestant becomes interested in bribing the referee.16 

Optimal S As Option (1) can only be pursued if the contestant refrains 

from bribing the referee (i.e. if condition (6.6) holds), there is no need to 

further incentivize the referee to reject a bribe in Option (1). The referee 

would simply not be offered the opportunity of entering a side contract. 

Therefore, in combination with the optimal winner's prize (6.5) it fully 

suffices for the sports association to offer the referee an incentive contract 

that merely satisfies the referee's participation constraint for supervising a 

professional game honestly.17 Thus, as the results in Appendix AA illustrate, 

the optimal incentive contract offered to the referee in Option (1) is given 

by: 
S= c,. 

1+ PrH (v;-) + (1 - Prj H (v?,) 
(6.11) 

Proposition 9 The optimal incentive contract S offered to the referee in 

Option {1} is given by expression {6.11}. 

SUlllllafizing, for Option (1) the sports association optimally sets the 

winner's prize V according to expression (6.5). However, for Option (1) 

to be pursuable, i.e. to attain the desired game quality 4> (qH, m) without 

having to provide the referee with a corruption deterring incentive contract, 

condition (6.6) must be satisfied to deter the contestant from bribing the 

16 

17 
Here, this upper limit is provided by the RHS of condition (6.6). 
Because at the optima.l winner's prize (6.5) the contestant prefers to exert a. high 
rather than a. low effort in a game with an honest referee, the referee's participation 
constraint is technically given by 0:$ E [1rr (qH,m)]. Note, however, that an honest 
referee is indifferent between Case 1 and Case 2, as E [7l"r (qH, m)] = E [7l"r (qL, m)]. 



Chapter 6. Incentives for Sports Corruption 87 

referee. If condition (6.6) indeed holds, it would suffice for the sports asso

ciation to offer the referee an incentive contract S that satisfies the referee's 

participation constraint for honest behavior, i.e. to offer an incentive con

tract S according to expression (6.11). Otherwise, the sports association has 

to attend to Option (2), which will be discussed now. 

6.3.2 Option (2) - Targeting the Referee 

Optimal V As in Option (1), the sports association has to set the winner's 

prize at a level at which the contestant prefers expending a high effort over 

eliciting a low effort in a game with an honest referee. However, unlike in 

Option (1), this winner's prize must now be so high that the contestant has 

an incentive to bribe the referee. Hence, the optimal winner's prize under 

Option (2) must satisfy the following two conditions: 

(a) The contestant's expected payoff from exerting a low effort does not ex

ceed his expected payoff from exerting a high effort in a non-manipulated 

game, i.e. E [?Tc (qL,m)] ~ E [?Tc (qH,m)]. 

(b) The contestant's expected payoff from exerting a high effort in a non

manipulated game falls either short of his expected payoff from exerting 

a low effort in a manipulated game and/or his expected payoff from 

exerting a high effort in a manipulated game, i.e. E [7r c (qH, m)] ::; 
max{E [?Tc (qL,mb)] ,E [?Tc (qH,mb)]). 

Again, the nature of condition (b) implies that there are two cardinal cases 

possibly providing the optimal solution for the winner's prize V that must 

be examined. 

Nevertheless, studying each of the eligible distinct solutions subject to 

their necessary constraints clarifies that, similar to Option (1), there is in 

fact only one optimal solution for Option (2). While this optimal solution 
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again requires to set the winner's prize V according to expression (6.5), 

it now necessitates that 

Cc{qH) -ec{qL) > G{qL,mb)B{mb) +kc{mb) +Cc{qL) -Cc{qH) 
G(qH,m)-G(qL,m) - G(qL,mb)-G(qH,m) 

(6.12) 

holds for condition (b) under Option (2) to be satisfied as well. 's Thus, 

now the optimal winner's prize must not fall short of the contestant's cost 

of switching his strategy from simply exerting a legitimate high effort to 

bribing the referee and exerting a low effort relative to the associated gain 

in his probability of success. 

Hence, the optimal winner's prize under Option (2) is the same as in 

Option (1), but now the contestant must be willing to bribe the referee. 

Condition (6.12) requires exactly that, given that at the optimal winner's 

prize (6.5) the contestant's expected payoff from exerting a low effort exceeds 

his expected payoff from exerting a high effort in a manipulated game. 

Proposition 10 The optimal winner's prize V for Option (2) is the same 

as for Option (1), i. e. given by expression (6. 5), but it must now satisfy 

condition (6.12). 

At any rate, this optimal solution indicates that, conversely to Option 

(1), the winner's prize V must not fall short of a certain lower limit, for it to 

be worthwhile for the contestant to bribe the referee (and hence for Option 

(2) to be pursuable). 

18 Because the optima.l winner's prize is a.gain given by equation (6.5), it should not 
be surprising that condition (6.12) requires that E [1l"c (qH,m)] :$; E [1I"c (qL,mb)] 
holds rather than E ["c (qH,m)] ~ E [,," (qH,mb)]. 
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Optimal S Because in Option (2) the sports association indeed allows for 

the possihility - or rather hy necessity ensures - that the referee is offered a 

side contract, the sports association now has to make sure that the referee 

dismisses such an enticement. 

To find the most cost efficient way of doing so, it is important to recog

nize that the referee would be more inclined to enter a side contract if the 

contestant would exert a high effort in a manipulated game than if he would 

only exert a low effort. This is because the contestant's effort choice in

fluences the probability of success of the deal, and thereby the probability 

with which the referee is going to be paid the bribe B (mb).19 This implies 

that the sports association would have to offer a higher incentive contract S 

to the referee, if the contestant would exert a high effort in a game with a 

biased referee. 

Th see this, observe that if max{E [1I"c (qL,mb)],E h (qH,mb)]) = 

E [1rc (qH, m b)] , the sports association would have to offer an incentive con

tract 
G (qH,mb) B (mb) - kr (mb) 

S = (1 _ Pr)(H (v:') - H (vf)) , (6.13) 

i.e. that just satisfies E [1I"r (qH,mb)] :5 E [1I"r (qH,m)J, to prevent the 

referee from entering a side contract with the contestant. If it is, however, 

the case that max{E [1I"c (qL,mb)],E [1I"c (qH,mb)]) = E [1I"c (qL,mb)] a 

sports association would only have to offer an incentive contract 

S _ G (qL,mb) B (mb) - kr (mb) 
- (1 - Prj (H (v:') - H (vf)) , 

(6.14) 

that just satisfies E [1I"r (qL,mb)] :5 E h (qH,m)]. 

19 

Because the optimal winner's prize V determined by expression (6.5) 

In mathematical terms, because G(qH,mb) > G(qL,mb), E[1l"r(qH,mb)] > 
E ["r(qL,m')]. 
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leaves condition (6.10) unsatisfied so that the referee would only be able to 

attain the expected payoff E [7rr (qL,mb)], expression (6.14) represents the 

optimal incentive contract in Option (2). Clearly, because G (qH, mb) > 
G (qL,mb), the optimal incentive contract S described by expression (6.14) 

is lower than that described by expression (6.13). 

Proposition 11 The optimal incentive contmct S offered to the referee in 

Option (2) is given by expression (6.14). 

The solutions (6.13) and (6.14) highlight the fundamental line of argu

ment, namely that the optimal incentive contract S for the referee depends 

on the contestant's optimal effort choice, which in turn depends on the prize 

V the contestant is awarded with if he wins the contest. 

AIl a result, in the attempt to provide the referee with efficient incentives, 

it would be counter-productive to raise V to a level where it would also 

satisfy condition (6.10), because this would redundantly raise the referee's 

incentives for corrnption and hence the cost of providing the referee with 

honest incentives. 

Proposition 12 Raising V to a level satisfying condition (6.10) would re

dundantly mise the cost of incentivizing the referee to be honest. 

Summarizing, for Option (2) the sports association sets the optimal win

ner's prize at the same level as in Option (1) (Le. according to expression 

(6.5)). However, for Option (2) to be pursuable, this winner's prize must 

satisfy condition (6.12). If condition (6.12) is indeed satisfied, the sports 

association has to annihilate the referee's enticement of entering a side con

tract offered by the contestant. To do so, the sports association optimally 

offers the referee an incentive contract S according to expression (6.14). 
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6.3.3 Option (1) versus Option (2) 

The optimal solutions discussed above clarify that, independent of the option 

pursued, the optimal prize level V is always set equal to the contestant's cost 

of switching his strategy from exerting a low to a high effort relative to the 

resulting gain in the probability of success (Le. according to expression 

(6.5)). Merely the optimal incentive contract S to be offered to the referee 

differs across the two options. 

Yet, assuming that the referee is corruptible at all, Le. assuming that 

E [7rr (qL,mb)] > 0, it is also clear that offering an incentive contract that 

just satisfies the referee's participation constraint is always the more cost 

efficient option. In other words, Option (1) is always the preferable solution 

for attaining the desired game quality q, (qH, m). 

Proposition 13 Option (1) is the prefemble solution for attaining the de

sired game quality q, (qH, m) . 

However, this requires that the pursuit of Option (1) subject to its nec

essary condition is indeed feasible. If at the optimal winner's prize (6.5) the 

necessary condition of Option (1) (Le. condition (6.6)), is not satisfied, the 

sports association has to attend to Option (2). This happens if due to the 

nature of the game, the contestant's cost of exerting a high instead of a low 

effort relative to its gain in the winning probability is exceedingly high, or 

conversely, if the contestant's expected cost of switching from merely exert

ing a legitimate high effort to bribing the referee and exerting a low effort 

relative to its gain in the winning probability is exceedingly low. 

R.e-arranging equation (6.5) and plugging it into condition (6.6), simpli

fies condition (6.6) to: 

V < G (qL,mb) B (mb) + kc (mb) 
- G(qL,mb)-G(qL,m) 

(6.15) 
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Thus, as long as the winner's prize necessary to incentivize the contestant 

to exert a high rather than a low effort in a game with an honest referee 

does not exceed the contestant's expected cost from corruption relative to 

its associated gain in the winning probability, Option (1) can (and should) 

be pursued. 

Proposition 14 If the winner's prize level V set according to expression 

{6.5} satisfies condition {6.15} {or alternatively condition {6.6}}, the sports 

association should pursue Option {1}. Otherwise it should pursue Option 

{2}. 

This analysis therefore provides two important insights. First, the sports 

association imperatively has to account for the interdependencies between 

the contestant's and the referee's optimal behavior in order to implement 

cost efficient (and hence profit maximizing) incentivization mechanisms while 

yielding a high game quality </> (qH,m). Second, sports associations should 

always start by targeting the contestant rather than the referee, or, put 

differently, by making Option (1) pursuable rather than Option (2).20 

For this purpose, it is important that sports associations are well in

formed about the explicit determinants of the contestant's and the referee's 

incentives for collusion. 

6.4 A Contestant's Incentives to Bribe the Ref-

eree 

The contestant's incentives to bribe a referee are essentialiy described by 

condition (6.15), which is replicated here for completeness. 

V< G(qL,mb)B(mb)+kc(mb) 
- G(qL,mb)-G(qL,m) 

=-----------------
20 This result in a sense controverses Kingston's (2007) conclusion that it would be op-

timal to punish only the recipient of a bribe in order to deter II parochial 'I corruption. 
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The more likely condition (6.15) is satisfied, the lower the contestant's incen

tives to bribe the referee and hence the more cost efficient it is for a sports 

association to attain a high game quality <p (qH, m). Remembering that 

suggests the following determinants of the contestant's bribery incentives. 

Clearly, the higher the contestant's cost of switching from a low to a high 

effort Cc (qH) -Cc (qL), the higher the winner's prize necessary to incentivize 

the contestant to exert a high effort in a non-manipulated game. This means 

that his incentive to offer the referee a side contract linearly increases with 

the difference in effort costs. The reason is that the cost of legitimately as 

opposed to illicitly trying to win the contest via bribery would be relatively 

high. 

Additionally, the contestant's incentives to bribe the referee increase in 

the gain in the contestant's probability of success attainable from bribing 

the referee, i.e. in G (qL,mb) - G (qL,m). This is because the effectiveness 

and hence the expected gain from bribery as opposed to legitimately trying 

to win the contest is simply higher. 

Conversely, the higher the gain in the winning probability G (qH, m) -

G (qL , m) resulting from exerting a high effort rather than a low effort in a 

non-manipulated game, the lower the contestant's incentives for sports cor

ruption because the expected gain from exerting a high effort legitimately 

would be higher. As a result, the winner's prize necessary to get the contes

tant to exert a high effort in a game with an honest referee is also lower. 

Furthermore, it is not surprising that the contestant's incentives to bribe 

the referee are inversely correlated with the miscellaneous costs kc (mb) in

curred from doing so. 

Equivalently, the higher the expected bribe G (qL, mb) B (mb) to be paid 
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to the referee, the lower the contestant's incentives to bribe the referee. This 

is because a higher expected bribe increases the contestant's expected cost 

from corruption relative to its expected gains. 

Proposition 15 The contestant's incentives to bribe the referee increase in 

(a) the winner's prize V, 

(b) the switching costs Cc (qH) - Cc (qL) from exerting a high rather than 

a low effort, 

(c) and the gain in the winning probability G (qL,mb) - G (qL,m) from 

bribing the referee. 

Conversely, the contestant's incentives to bribe the referee decrease in 

(a) the gain in the winning probability G(qH,m) - G(qL,m) resulting 

from exerting a high effort rather than a low effort in a game with an 

honest referee, 

(b) the miscellaneous costs kc (mb ) from corruption, 

(c) and the expected bribe G (qL,mb) B (mb) to be paid to the referee. 

6.5 A Referee's Incentives to Accept a Bribe 

Now, to assess the determinants of the referee's incentives for corruption in 

more detail, infer from expression (6.14), that for an optimal winner's prize 

V set according to expression (6.5), the referee would reject any bribe offered 

by the contestant as long as 

s> G (qL,mb) B (mb) - kr (mb). 
- (1 - Prj (H (v{!) - H (vf)) 

(6.16) 
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The more likely condition (6.16) is satisfied, the lower the referee's incentives 

to accept the contestant's hribe. This suggests the following determinants 

of the referee's incentives for corruption. 

Not surprisingly, the referee's incentives to enter a side contract increase 

with the expected bribe G (qL,mb) B (mb) he receives in return for being 

biased in favour of the contracting contestant, as it directly increases the 

referee's expected payoff from corruption. 

Besides, the referee's corrupt incentives increase in the probability Pr that 

the sports association receives a signal Vr = v~ although the referee elicited 

a high performance m. This is because, if Pr is high, it is less likely that his 

honesty is rewarded in terms of a higher probability of being assigned to the 

next game. 

On the other hand, the referee's incentives to agree to a side contract 

decrease with the incentive contract S. The higher S, the higher the expected 

loss from corruption in the future due to the lower likelihood of being re

assigned to another game resulting therefrom. 

At the same time, similar to the contestant's bribery incentives, the ref

eree's incentives for corruption decrease with the miscellaneous costs kr (mb) 

incurred from corruption. 

Furthermore, the higher the gain in the probability of re-assignment in 

the future from a high signal v{! being reported rather than a low signal 

v~, i.e. the higher H (v{!) - H (v~), the lower the referee's incentives for 

corruption. The reason is that the benefit from being honest and hence the 

opportunity cost from corruption would be higher. 

Proposition 16 The referee's incentives to accept a bribe increase in 

(a) the expected bribe G (qL, mb) B (mb), 

(b) and the probability Pr that the sports association observes a signal v~ 

despite a high refereeing performance. 
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Conversely, the referee's incentives to accept a bribe decrease in 

(a) the fee S paid by the sports association per game supervised, 

(b) the miscellaneous costs kr (mb) from corruption, 

(c) and the gain in the probability of being re-assigned to another game in 

the future H (v:') - H (v~) from having a high signal v:' ruther than 

a low signal v~ being reported. 



Chapter 7 

Anti-Corruption Policy 

Suggestions 

With the insights gained from the preceding analysis let us now derive and 

assess a range of possible anti-corruption policies. As the bribery of a referee 

requires the agreement of both the contestant and the referee, the deterrence 

of such delinquent activities necessitates their associated coats to be somehow 

elevated above their benefits for at least one of the two parties.! 

Yet, the economic conception is that society should not try to deter 

culpable activities at all costs. Instead, a rational implementation of anti

corruption policies requires that they are only availed of as long as their social 

marginal costs do not exceed their social marginal benefits. This approach 

leads to the widely supported opinion in the economic literature that the 

socially optimal level of delinquent acts may not be zero, implying that a 

For more information on the economics of crime deterrence, see Becker's (1968) sem
inal work on crime and punishment. 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_7,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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certain level of sports corruption may be acceptable.2 

However, the particularities of the sports industry might suggest other

wise. Given that the first discovered corruption case in the sports industry 

can already cause a tremendous marginal social damage, 88 it not only hurts 

the image of those directly involved but also that of the entire sports society, 

it could indeed be argued that the level of corruption in the sports industry 

is optimally reduced to zero.3 

The following presents some suggestions for anti-corruption measures 

that might help to do so, while assessing their particular usefulness with 

regard to the pursuit of Option (1) and Option (2). After considering a 

few more general anti-corruption policies, more specific contest design and 

regulatory policies are discussed. Finally, the Bavarian Draft Bill will be 

reconsidered to study its economic effect. 

7.1 General and Institutional Policies 

7.1.1 Responsible Media Coverage 

A first step into the right direction towards an efficient corruption prevention 

culture in professional German sports leagues can already be made by the 

public press. A responsible media coverage of ongoing investigations on 

sports corruption cases, promoting the perception that sports corruption 

will be discovered and punished accordingly, can have an efficient corruption 

deterring effect.' 

The transparent provision of information on sports corruption cases en

hances the scrutinization of suspicious behaviors by the public. Such public 

pressure in turn leads to a higher perceived risk of corruption for contestants 

and referees, which increases both cost parameters kc and kr. In this way, 
2 

3 

4 

Ehrlich (1996, p. 51), Becker (1968, pp. 180 et seq.) 
Koch and Maennig (2007, p. 53) 
Andersen (2006, p. 92), Koch and Maennig (2007, p. 53) 
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a responsible media coverage can not only lower the referee's but also the 

contestant's incentives for corruption, which would simplify the pursuit of 

Option (1). 

However, a responsible media coverage also entails only approved infor

mation on possible sports corruption cases to be published. This is especially 

important because unwarily caused hypes by the spread of merely specula

tive information might lead to a seminal "corruption culture". The higher 

the level of sports corruption perceived by those involved in the sports in

dustry, the lower will be their moral threshold to engage in it,5 suggesting 

that corruption in essence becomes a self-fulfilling prophecy.6 

Even more unacceptable is, however, the seemingly strong interest of 

sports associations to keep the problem of sports corruption under wraps. 

The fact that four speakers, who initially finnly accepted an invitation to 

discuss the state of affairs in the International Soccer Federation (FIFA) 

at the" Play the Game" conference in 2002, for dubious reasons suddenly 

had to cancel their attendance shortly before the conference, as well as the 

allegation of the International Volleyball Federation (FIVE) in its response 

to such an invitation in 2005 that discussing the issue of sports corruption in 

the federation would be "illegal" exemplify the highly equivocal information 

politics of some sports federations.' 

One of the reasons for why it is so difficult for sports associations to 

self-reflect and open itself up for criticism is that the sports society culti

vates a strong sense of cohesion towards the public society. Not to criticize 

or damage its members in any way seems to be an unwritten law in the 

sports society. This exclusive society not only includes officials, referees and 

6 

6 

7 

Bardhan (2006, pp. 344 et seq.), Andvig and Moene (1990, pp. 71 et seq.) 
Warren and Laufer (2009) explain the same phenomenon with respect to labeling 
countries with corruption indices. 
Andersen (2006, p. 80) 
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contestants but among others also sponsors and the media.8 

A transparent media coverage would constitute a betrayal of some mem

bers because it might lower the returns of investments for sponsors as a 

result of a potentially impaired image of the sports association. In fact, me

dia conglomerates might themselves face a conflict of interest in its media 

coverage, as some of them invest a large amount of resources to attain the 

broadcasting rights of sports events, for instance. Therefore, by providing 

the public with transparent information on sports corruption, media con

glomerates risk a severe incW'Sion in the return of their own investments as 

well.9 

Hence, despite the potential effectiveness of a responsible media coverage 

as a corruption prevention policy from an economic perspective, it is unlikely 

to be patronized by the sports society. 

7.1.2 Independent Investigating Institution 

A possibly less objected policy might be the establishment of an independent 

(international) investigating institution that exclusively focuses on corrupt 

endeavors in the sports society.'" While an international institution light

ing doping delinquencies in sports, namely the World Anti-Doping AgencY 

(WADA), has already been established, a complementary companion insti

tution tackling the problem of sports corruption is still missing. 

The establishment of such an institution (if not at an international level, 

at least at the national level) would raise the probability of detection for 

sports defrauders and constitute a strong signal by all German sports as

sociations for their commitment towards controverting sports corruption in 

Germany. 

8 

9 

10 

As a result, the expected cost incurred from corruption for both referees 

Andersen (2006, pp. 83 et seq.) 
Mason et al. (2006, pp. 67 et seq.) 
Maennig (2005, pp. 211 et seq.), Koch and Maennig (2007, p. 53) 
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and contestants, i.e. hoth kr and ke, would increase, so that an independent 

investigating institution would also facilitate the pursuit of Option (1). 

7.1.3 Code of Conduct 

A relatively simple measure to help deterring sports corruption is also the in

tegration of a clear code of conduct with a special focus on sports corruption 

in the bylaws of all sports associations." 

Such a code of practice, specifically outlining and defining undesirable 

behavior, would be beneficial in two aspects. On the one side, it would allow 

to specifically measure the degree of an individual's misconduct, which is 

necessary to design an efficient scale of penalties. On the other side, it 

would also serve as a strong signal for a sports association's contempt for 

corrupt endeavors and its dedication to fight themP 

Therefore, a clear behavioral code would most likely not only raise an 

individual's moral cost incurred from corruption, but also elevate the ex

pected penalty as perceived by potential sports defrauders. In this way, a 

code of conduct would again lead to an increase in kr and kc, causing an 

alleviation in the corruption incentives of both, the referee and the contes

tant. Hence, this is also a possible anti-corruption policy that would help to 

pursue Option (1). 

Nevertheless, unlike for doping delinquencies,13 such a behavioral code 

focusing on sports corruption, as it is defined here, is still missing in the 

bylaws of most sports associations. This again underlines the common neg

ligence of sports corruption in Germany. In fact, considering how effortless it 

would be to manifest such an anti-corruption code of conduct in the bylaws, 

once more indicates the apparent intent of most sports associations to play 

11 

12 

13 

Andersen (2006, p. 91), Maennig (2005, p. 216) 
Koch and Maennig (2007, p. 53) 
cf. DFB (201Oc) 8nd DHB (20098) 
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down the severity of the problem of sports corruption in Germany.14 

7.1.4 System of Checks and Balances 

The importance of the structure of sports associations with respect to its 

corruption deterring effect must not be underestimated either. To minimize 

the level of sports corruption, a sports association has to provide for efficient 

incentives at all levels in its hierarchy.15 In this sense, decentralizing the 

hierarchy structure of associations and separating the powers of control into 

a system of checks and balances can be of much help to reduce the level of 

sports corruption therein.16 

Especially when it comes to the assignment of referees to professional 

games, their performance evaluation afterwards or the investigation of po

tential corruption cases, it must be ensured that the upper layers in the 

hierarchy (Le. the controllers) are not corrupt themselves. Without doubt, 

the higher the percentage of corrupt controllers, the easier it is for those 

being monitored to collude with their supervisors, which in turn lowers their 

probability of detection.17 

A referee might for instance agree to share the bribe B (mb) paid by the 

contestant with those evaluating his performance if, despite the necessarily 

poorer performance resulting from his bias, they report a high signal v;' 
rather than a low signal v~ on the referee's performance. This way, the 

referee would be able to retain a high expected probability of re-assignment 

despite his corrupt endeavors. 

14 

15 

16 

17 

If in the form of a system of checks and balances multiple veto powers in 

Peer (2009) 
For more informa.tion on the problem of motiva.tion in organisations, see Jost (20008, 
pp. 177 et seq.). 
Bardhan (2006, p. 346), Mason et a1. (2006, p. 66); see also Shleifer and Vishny 
(1993) arguing that the structure of an institution is an important determinant of 
corruption. 
Andvig and Moene (1990, p. 75) 
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the decision making process regarding corruption prone issues are instituted, 

however, controllers are not as susceptible to such bribery attempts any 

more. In any case, the referee would have to bribe multiple individuals, 

which would require a larger share of his bribe money received from the 

contestant. 

It follows that, instituting checks and balances in the hierarchy of sports 

associations can have an efficient deterring effect for sports defrauders. Be

cause this anti-corruption policy also increases the probability of detection, 

it not only targets the referee's but also the contestant's incentives. Thus, 

it conveniently helps to prevent corruption via Option (1) as well. 

7.1.5 Whistleblowing System 

In light of the general difficulty of detecting sports corruption, as involved 

parties typically devote a considerable amount of resources towards its se

crecy, the implementation of a whistleblowing system can be another effec

tive measure of raising the probability of detection and hence the expected 

cost from corruption. Some other industries have already successfully imple

mented such a system that ensures protection and anonymity to those (Le. 

the "whistle blowers"), who report inside information on illicit behaviors by 

others.!S 

To further enhance the incentives of insiders, such as colleague referees 

or other contestants, to report such delinquent behavior, sports associations 

could even think about providing extra rewards to whistle blowers, if such 

inside information later leads to the successful discovery of a corruption case. 

However, there is always the danger that such a system is misused by 

individuals who would like to calumniate colleagues or other contestants, 

maybe even to withdraw the attention of investigating authorities from them-

18 Andersen (2006, p. 91), Argadona (2003, p. 261), Bardhan (2006, p. 346) 
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selves.19 

7.1.6 Anonymous Help Organization 

Sometimes, referees are forced to agree to a side contract as a result of dif

ficulties arising in their personal lives. For instance, referees facing financial 

straits are particularly vulnerable to corruption. Thus, referees, who are 

addicted to gambling, for example, can become easy targets for potential 

bribers. Besides, it is also not uncommon that bribers start to threaten un

willing referees with physical violence so that referees in the end might only 

agree to manipulating games to preserve the safety of their own and their 

families' lives.20 

Sports associations would therefore be well advised to create an anony

mous help organization that referees with such personal problems can turn 

to.21 This would relieve some of the possibly externally imposed pressures 

on referees, which in turn reduces their susceptibility to corruption. Yet, 

such an institution would only facilitate deterrence of corruption via Option 

(2). 

7.2 Contest Design and Regulatory Policies 

7.2.1 Technological Assistance 

One mechanism, that has already been instituted in some sports and is more 

and more frequently discussed in others, is the introduction of video evidence 

and other technological aids as an assistance for referees to verify uncertain 

calls and/or to raise the transparencY of their decisions." 

19 

20 

21 

22 

On the one hand, because the referee can verify the validity of his call in 

Maennig (2005, pp. 211 et seq.) 
Biermann and Wulzinger (2008) 
Voigt (2009) 
Video evidence is, for instance, already being used in ice hockey or American foot ball. 
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case of doubt, the introduction of video evidence leads to fewer unconsciously 

mistaken calls. Now, if fewer unconscious errors are made, the actual perfor

mance of contestants is evalnated more accurately. This in tnrn implies that 

video evidence as an assistance would increase the gain in the probability of 

success from exerting a high effort as opposed to a low effort. In other words, 

me8..'-1UIeS of technological assistance would increase G (qH, m) - G (qL, m) by 

raising G (qH, m) and reducing G (qL, m). It follows that the optimal win

ner's prize V necessary to incentivize the contestant to exert a high effort in 

a game with an honest referee could be lowered. 

On the other hand, by increasing the transparency of decisions, the in

troduction of video evidence could reduce the referee's discretionary power, 

thereby making it harder for him to enforce deliberately wrong calls.23 This 

would in turn reduce a contestant's probability of success from bribing the 

referee, meaning that under the optimal winner's prize of Option (1) and (2), 
the contestant would expect the success of the deal to be less likely. Thus, 

assisting technological measures lower the expected bribe G (qL, mb) B (mb) 
payable to the referee and therefore also the contestant's expected cost from 

corruption. 

It follows that the introduction of video evidence does not necessarily 

help to lower the contestant's incentives to bribe the referee. Nevertheless, 

it will reduce the referee's incentive to accept a bribe because of the lower 

likelihood of success. In this way, technological measures still constitute a 

viable anti-corruption policy for Option (2). 

Yet, despite the evident corruption deterring potential of such techno

logical aids and the required technological possibilities being available, some 

Part of the evidently high level of sports corruption in the International Handball 
Federation (IHF) is often ascribed to the fact that referees have too much discre
tionary power. Especially the referee's entirely subjective assessment of passive play 
is often criticized. (Hellmuth I. and Ewers C. (2009» For this reasoD, the former bas
ketball referee Willy Bestgen suggests to introduce a shot clock in handball, similar 
to the 24-second shot clock. in basketball. (Tuneke (2009)) 
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sports associations, such as the DFB, vehemently oppose its institution. 

With the help of micro sensors built into soccer balls and shin pads com

municating with a three dimensional tracking system plus the use of video 

evidence, arising uncertainties regarding the confirmation of goals, offside 

calls or any possibly outcome decisive calls for that matter, could immensely 

be reduced." 

The leading argnments for the DFB's resistance are, on the one hand, 

that the installment of technological aids would undermine a referee's au

thority in his instant factual decision making ability and, on the other hand, 

that it would disrupt the flow of the game.'5 However, both argnments seem 

to be irrational compared to the benefits of such teclmological assistance. 

Human beings inevitably make mistakes, and neither the contestants nor 

the public would expect otherwise. Allowing a referee to doubt his call 

and possibly to correct a mistake should only strengthen his competence in 

the eyes of the contestants and the public because, at least in the end, he 

made a correct call. Furthermore, one could easily limit the technology's 

disruption of the game by providing the contestants with a limited number 

of objection rights during the game, leading to a review of a referee's call via 

the technological assistance. If after review it turns out that the referee's 

decision was right, the objecting contestant loses one of them. Otherwise, 

the contestant gets to keep the objection right.'· 

7.2.2 Skill Enhancement of Referees 

A similar effect as that of the introduction of teclmological aids would be 

attained by enhancing the skills of professional referees. Because the en-

24 

" 
26 

Koch and Ma.ennig (2007, p. 55) 
Koch and Maennig (2007, p. 55) 
Koch and Maennig's (2007, footnote 23) suggestion that the right to initiate a review 
of decisions via technological assistance should only be reserved to the referee is 
impracticle for corruption prevention purposes because a biased referee would never 
himself initiate a review of 8 deliberately wrong call. 
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hancement of the referees' skills would again lead to a more accurate eval

uation of the actual performance of the contestants, a contestant's gain in 

the probability of success from switching from a low to a high effort will 

increa.'3e. 

There are several possible methods for improving the skills of professional 

referees. Sports associations CQuld, for instance, raise the nwnber of required 

annual skill enhancing training sessions and/or the quality of such sessions. 

Another way would be to raise the overall quality standard a referee must 

fulfill to be aliowed to supervise professional games.>7 Such an elevation 

of the quality standard would have the positive side effect of increasing a 

referee's cost of corruption krl because a referee would have more to lose in 

case of conviction. Yet, this is of course only an option up to the extent 

that there are enough referees that fulfill this elevated standard to satisfy 

the need for referees. 

In any case, it is important that the skill enhancement process is con

sistent across all listed referees. This is because an asymmetric skill en

hancement among referees might in fact lead to an increased level of sports 

corruption. If the skill level across referees differs significantly, a more skilled 

referee would be able to built up a superior reputation relative to a less skilled 

referee. This in turn means that the more skilled referee is likely to have a 

higher probability of being re-assigned to another game in the future, even 

after a low signal is reported by the performance evaluators on a so far highly 

reputed yet presently corrupt referee. An eminent skill gap across referees 

might therefore actually increase the incentives of a referee, who already 

managed to build up a superior reputation relative to other listed referees, 

to enter a side contract.>s 

27 

28 

Unlike the introduction of technological assistance, however, the skill 

This presumes that there are distinct skill elements that can be measured and ranked. 
Koch and Maennig's (2007, p. 54) suggestion oflowering the retirement age ofreferees 
in professional leagues might therefore also be worth thinking about. 
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enhancement of referees does not hinder them in any way to continue to en

force deliberately mistaken calls in the same way as before. Accordingly, the 

probability of success of exerting a low effort in a game with a biased referee 

G (qL,mb), and hence the expected bribe receivable by the referee, will (if 

at all) not be lowered by as much. Thus, the contestant can not necessarily 

expect a reduction in the bribe payable, so that the skill enhancement of ref

erees would, opposite to technological aids, also assist the pursuit of Option 

(1). 

7.2.3 Efficient Performance Evaluation 

Another possible anti-corruption measure that should be considered by sports 

associations is to increase the accuracy of the performance evaluation of ref

erees. To do so, sports associations have to improve the performance eval

uation methods so that the probability Pr of a wrong signal being reported 

decreases. This would lead to a higher expected probability E [H (vr )] = 

PrH (v~) + (1 - Prj H (v{') of being re-assigned for an honest referee. In 

this way, a referee's opportunity cost of corruption would be increased.29 

However, BUch anti-corruption policies refining the expected re-assignment 

probability of referees only targets the referee and not the contestant. Thus, 

they are not suitable for enabling the pursuit of Option (1). Furthermore, 

such policies would ouly be effective if the controllers (the performance eval

uators) are not corrupt, which further stresses the importance of the institu

tion of checks and balances in the hierarchy structure of sports associations, 

as proposed earlier. 

7.2.4 Job Rotation 

The corruption convicted soccer referee Robert Hoyzer once mentioned that 

one of the pleasant aspects of being a sports referee is the establishment of 

Remember here tha.t Pr (vI: 1m) = pr, Pr (ut! 1m) = 1 - pr, Pr (v!, 1mb) = 1, and 
Pr (v{! 1mb) = O. 
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many new acquaintances and friendships.30 However, such close relation

ships inherently foster sports corruption, as they provide for the necessary 

amount of trust required for collusions to occur. Thus, another mechanism 

that might he useful to obviate sports corruption is to increase the job ro

tation among performance evaluators and among referees. 

Among Performance Evaluators If the tenure of performance evalua

tors is shortened, it is less likely that such long-term relationships between 

referees and performance evaluators can be established. Staff rotation makes 

the behavior of evaluators less predictable for referees, which elevates the risk 

and thereby lowers the likelihood of collusion between performance evalu

ators and referees.31 This would additionally enhance the accuracy of the 

performance evaluation as mentioned above. 

Anyhow, increasing the job rotation among performance evaluators only 

affects the referee's incentives to enter a side contract and is thereby only 

useful for pursuing Option (2). 

Among Referees An increased staff rotation among referees would in 

turn reduce a contestant's incentives to collude with a referee because the 

elevated uncertainty about the referee's behavior increases the contestant's 

risk of detection. Thus, not only should a sports association avoid games of 

a particular contestant being repeatedly supervised by the same referee, but 

it should also continuously interchange the pairings of referees in those types 

of sports, where groups of referees are assigned to professional matches. The 

German Basketball Federation (DBB) already does so effectively.32 However, 

professional handball matches, for instance, are still commonly supervised 

by fixed pairs of referees.33 

30 
31 
32 

33 

Spiegel (2005) 
Abbink (2004, p. 888), Bardhan (1997, p. 1338) 
Voigt (2009) 
Hellmuth and Ewers (2009) 
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Because a more frequent job rotation among referees lowers a contestant's 

incentives to offer a referee a side contract, it would facilitate pursuing Op

tion (1). However, to allow for such job rotation, it might be necessary to 

increase the number of referees eligible to supervise games at the professional 

level. 

7.2.5 Number of Referees 

Number of Eligible Referees Yet, increasing the number of eligible 

referees can also become an anti-corruption policy itself, 88 it would increase 

the competition among referees to be re-assigned to another game in the 

future. 

If the competition between referees to be re-assigned to the next game is 

high, entering a side contract (and hence having a low signal v~ reported) 

would lower the probability of re-assignment by more than if this competition 

was weak. Thus, increasing the number of referees eligible to supervise 

professional games might actually increase the referee's expected cost from 

corruption. 

However, a sports association should not exceedingly increase the num

ber of listed referees because, if so, the opposite could in fact occur. If the 

number of listed referees reaches a level, where the competition among ref

erees becomes fierce, the probability of re-assignment for a referee is already 

so low that the future cost of entering a side contract would ouly be minor 

as well. Referees would simply not have much to lose by accepting a bribe. 

In any case, increasing the number of eligible referees would also ouly be 

helpful for pursuing Option (2). 

Number of Referees per Game Increasing the number of referees re

quired to supervise a game might instead be a more effective corruption 

deterring measure.34 The more referees are responsible for the supervision 

34 Koch and Maennig (2007, pp. 54 et seq.), Maennig (2005, p. 214) 
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of a particular game, the harder it is for one of these referees to enforce 

corrupt calls and thereby to influence the outcome of a game. 

Because raising the required number of referees per game in this way 

would have the effect of lowering the success of an illicit deal (thereby re

ducing the likelihood that the contestant has to pay the bribe) one might be 

inclined to argue that this policy is also only helpful for preventing corrup

tion via Option (2). However, one could also argue differently; in order to 

attain the same gain in the probability of success from bribery the contestant 

would have to bribe multiple referees. This increases the cost of closing the 

deal for the contestant, so that increasing the number of referees supervising 

a game could also be useful for Option (1). 

7.2.6 Secrecy of Referee Assigmnent 

One reason why it is often fairly easy for contestants to get in contact with 

the assigned referees is that in some sports referee assignments are announced 

long before the actual game. This makes it particularly easy for potential 

bribers (Le. contestants) to know who to attend to in order to manipulate a 

game. Moreover, it provides bribers with a lot of time to close the deal. For 

this reason, the professioual German Basketball League (DBL, hereinafter 

also referred to as "Basketball Bundesliga") has now started to keep the 

referee assiguments secret until shortly before the game.35 

However, it is still common in some sports that the hosting contestant 

organizes the accommodations and ensures the well-being of the assigned 

referee.3s In the Handball Bundesliga, for example, it is not unusual for 

referees to be picked up from the airport, to be accommodated in nice hotels, 

to be invited to dinner, and occasionally to be taken on a city tour. 37 It is not 

surprising that under these circumstances assigned referees are occasionally 

" 
36 

37 

Hellmuth and Ewers (2009), Voigt (2009) 
Focus (2009) 
Hellmuth and Ewers (2009) 
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offered additional enticements in various forms such as alcohol, food, women 

or money.3S 

By making referees organize their travel arrangements and accommoda

tions themselves;· while keeping referee assignments secret until shortly be

fore the game, one could significantly lower the chances of collusion between 

contestants and referees.4o This would lead to an increase in searching costs 

and the costs of closing a deal, causing the contestant's cost of corruption 

kc to increase. 

As a result, this policy clearly facilitates the pursnit of Option (1). Of 

course, the larger the pool of eligible referees that could be assigned to a 

professional game, the more effective this policy will be. 

7.2.7 Referee's Remuneration 

Another anti-corruption policy that has been frequently discussed in the 

corruption literature in various contexts is to increase the remuneration of 

potential bribe recipients.41 The argument is that raising their remuneration 

above their reservation wage (i.e. the wage they could earn elsewhere for 

comparable activities) increases their opportunity cost of corruption because 

the value of remaining in a job is elevated." 

However, as Sosa (2004) argues, this desired effect depends on the risk 

preferences of the recipient (i.e. the referee) and his salary after conviction, 

which might be difficult to identify.4' Moreover, the inverse correlation 

between corruption and wages is only limited in its empirical support. While 

'8 
3. 

40 

41 

42 

43 

Stern (2009) 
Again, this is according to Voigt (2009) already common practice in the Basketball 
Bundesliga.. 
Schulze (2009), Koch and Ma.ennig (2007, p. 55) 
cf. Besley and McLaren (1993), Chand and Moene (1997) 
Besley and McLaren (1993, pp. 120 et seq.), Maennig (2005, p. 216) 
While risk neutrality was assumed in the model presented in Chapter 6, Sosa (2004, 
pp. 600 et seq.) assumes a decreasing risk aversion as income increases, so that he 
actually finds that corruption may even increase if wages are increased. 
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Goel and Rich (1989) find that in the United States higher salaries do indeed 

lead to a lower level of corruption in the public sector, Van Rijckeghem and 

Weder (2001) find contradictory econometric results. 

Furthermore, although the DHB, for instance, only pays its referees a 

less remarkable amount of €500.- per game supervised in the first Handball 

Bundesliga and €300.- per game supervised in the second Handball Bun

desliga," the DFB already pays its referees a fairly high fixed fee per game 

supervised, as is shown in the table below. 

1. Bundesliga 2. Bundesliga 

Referee €3068.- €1534.-

Linesmen €1534.- €767.-

Table 7.1: Fees per game supervised paid to German soccer referees" 

Nevertheless, even these high fees evidently did not prevent Robert Hoyzer 

to enter dubious agreements and to manipulate professional soccer games in 

Germany. From this follows that merely raising the fees paid to referees per 

game supervised does not seem to be sufficient to efficiently prevent referees 

from corruption. 

Long-Term Working Contract Instead, sports associations should think 

about offering referees a long-term working contract providing for a fixed an

nual salary, rather than paying referees on a per game basis. A fraction of 

this annual salary should, however, still be performance-based to retain the 

incentive effects from the competition between referees.46 

At the same time, such a working contract should include explicit terms 

for a breach of contract. These should not only specifically outline the be-
44 

" 
46 

DHB (2009b, p. 8) 
Koch and Maennig (2007, p. 55) 
Part of the annual salary could, for instance, depend on the value of the referee, as 
determined in Chapter 4. 
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haviors defined under the term "sports corruption" but also list a suitable 

catalogue of penalties applicable in case of breach. 

The advantage of such a long term working contract would be that sports 

associations could still enforce contractual penalties upon corrupt referees 

through civil law procedures, even if they exit the sports association and 

thereby technically escape the power of its authority. 

"Referee Pension Fund" In addition to that, the sports association may 

want to think about creating a "Referee Pension FUnd", into which the 

sports association directly pays a certain percentage of the referee's annual 

salary that the referee ouly receives after a corruption free career.'r In this 

way, a corrupt referee not only risks to lose his (potential) future income 

but also the income that he has already earned, which should have a much 

greater deterring effect. 

Such a fund combined with a long term working contract could siguifi

cantly raise a referee's expected cost kr from corruption. Yet, such policies 

only target the referee's incentives for corruption so that they are only helpful 

for the persecution of Option (2). 

7.3 The "Draft Bill" 

Finally, re-consider the Draft Bill prepared by the Free State of Bavaria. 

The implementation of the Draft Bill would in essence have three effects. 

First of all, the embedding of sports corruption as an offense under crim

inal law has a signalling deterrence effect. Especially, given the presently 

uncertain treatment of sports corruption, as discussed in Chapter 5, the 

Draft Bill provides for more legal clarity signalling an increased dedication 

to punish corrupt activities also in the context of sports contests. 

Second, by making investigation methods, such as search, attachment, 

47 Maennig (2005, pp. 212 et seq.) 
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remand, wire-tapping etc., available, which are currently only applicable in 

the scope of criminal procedure, the Draft Bill wonld significantly increase 

the probability of detection for sports defranders. 

Finally, the penalty in case of conviction that wrongdoers risk incnrring 

would substantially increase. There are two reasons. First, the imposition 

of a punishment of up to ten years of imprisonment for a (severe) offense 

of sports corruption by far exceeds the severity of the penalties currently 

applicable by sports associations snch as fines, the withdrawal of license, 

or the exclusion from the sports association, for example. Second, unlike 

penalties imposed by sports associations, statutory punishments extend well 

beyond the sports society because they constitute an entry in the criminal 

record for offenders. Because such a criminal record among others impedes 

the ease of travelling as well as the prospective job search for offenders, 

statutory punishments have a much more far reaching impeding influence 

on the social lives of offenders than the catalogue of penalties available to 

sports associations. 

However, the problem with imprisonment as a punishment for sports 

corruption is that it creates a high social cost.'· Thus, it needs to be tested 

whether an efficient use of fines might be preferable. 

Nevertheless, the Draft Bill is an effective anti-corruption policy, as it 

substantially increases kr and kc, which will tremendously lower not only the 

referee's but also the contestant's incentives to manipulate a game. There

fore, by combining forces with the state in the way as suggested by the Draft 

Bill would also greatly simplify the persecution of Option (1) for sports as

sociations. 

48 Becker (1968, pp. 179 et seq.), Ehrlich (1996, pp. 63 et seq.) 
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Conclusion 

In their responsibility to neutrally supervise contests and enforce their un

derlying rules, sports referees are not a debut of modern times. The so-called 

"Hellanodicae" already took on comparable responsibilities in the supervi

sion and administration of the ancient Olympic Games. Nevertheless, the 

economic study of referees is still in its initial stage. Up until now, merely 

empirical and experimental analyses studying the possibility of a referee 

home bias are available. This dissertation, in its prime part, thereby made 

the first attempt to explain the rationale behind the institution of sports 

referees as well as behind the potential threat that corrupt referees pose to 

the sports industry from a purely economic perspective. 

8.1 Summary of Results 

Foremost, the analysis showed that the referee must be viewed as an integral 

part of contests, as he can significantly influence the equilibrium strategies 

of the contestants. This inference not only applies to sports contests but 

also to any other type of contest involving a third party supervisor enforcing 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4_8,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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a pre-specified set of rules. For sports associations, referees thereby become 

an important instrument of design to uphold the quality of contests and thus 

to maintain the fan interest in its sports events. 

However, the referee's performance is essential for this purpose. Ouly if 

the referee's type 1 and type 2 errors are sufficiently low, given the specified 

penalties awardable subject to the rules of the game, the use of a referee 

becomes valuable to a sports association. In this regard, it appears to be 

irrelevant for the value of an honest referee whether he supervises a game 

between contestants of equal or unequal strength, as long as the disparity 

between the contestants' characteristics does not affect the referee's errors. 

Exploiting his power of discretion, a biased referee, however, necessarily 

has to raise his type 1 and type 2 errors by a conscious component above his 

unconscious errors. This unambiguously lowers the game quality, not ouly 

relative to a game with an honest referee, but possibly also even relative to 

a game without any referee at all. In other words, the problem of sports 

corruption utterly challenges the utility of referees. Thus, it is of eminent 

importance for the continuing fan interest in sports events that sports leagues 

proactively establish anti-corruption policies. 

For a cost efficient implementation of such anti-corruption policies the 

prerequisite of a bilateral agreement for sports corruption turns out to play 

an important role. In particular, it provides sports associations with two 

options to prevent sports corruption, namely to target either the contestant 

(Option (1)) or the referee (Option (2)). 

From this foilows that a sports association must understand not ouly 

a referee's but also a contestant's incentives to pursue corrupt endeavors. 

Above all, sports associations must recognize the interdependence of the 

contestant's and the referee's incentives for sports corruption originating 

from the congruent probability of success of a corrupt deal. The derivation 

of the optimal prize awarded to the winner of a contest and the optimal 
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incentive contract offered to the referee by the sports association illustrates 

this point. 

I Anti-Corruption Policy I Option (1) I Option (2) I 

Responsible Media Coverage ./ ./ 

fudependent fuvestigating Institution ./ ./ 

Code of Conduct ./ ./ 

System of Checks and Balances ./ ./ 

Whistieblowing System ./ ./ 

Anonymous Help Organization ./ 

Technological Assistance ./ 

Skill Enhancement of Referees ./ ./ 

Efficient Performance Evaluation ./ 

Job Rotation: 

(i) Among Performance Evaluators ./ 

(ii) Among Referees ./ 

Number of Referees: 

(i) Number of Eligible Referees ./ 

(ii) Number of Referees per Game ./ ./ 

Secrecy of Referee Assignment ./ 

Referee's Remuneration: 

(i) Long Term Contract ./ 

(ii) Referee Pension Fund ./ 

Draft Bill 

Table 8.1: Anti-corruption policies and their primary usefulness 

The results for the optimal incentivization mechanism also reveal that the 

most cost efficient way to prevent sports corruption is (if feasible) always to 

already deter the contestant from bribing the referee, rather than only deter-
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ring the referee from accepting the contestant's bribe. Thus, anti-corruption 

mechanisms annihilating the contestant's (Le. the briber's) incentives for 

sports corruption would be preferable to those that target the referee's (Le. 

the receiver's) incentives. Table 8.1 summarizes the primary usefulness of the 

anti-corruption policies discussed in Chapter 7 with respect to the pursuit 

of the two options. 

However, so far most sports associations have played down the severity 

of the problem of sports corruption in Germany. Considering the occasion

ally extensive financial interests at stake, it might actually be fair to suspect 

that some sports associations have done so with conditional intent. Either 

way, the persistent negligence of sports corruption has now led to the ever

more appearing helplessness of sports associations in the fight against sports 

corruption. 

The discussion on the legal treatment of sports corruption in Germany 

showed that the current regulations of the German Criminal Code are not 

of much assistance in this regard either, as they generally leave sports de

frauders unpunished (as long as the delinquencies are not related to betting 

fraud). On the one hand, the provisions of the Criminal Code penalizing 

corruption and corruptibility as such are, due to the evidently unfulfilled yet 

required elements of offense, simply not applicable. On the other hand, in 

the scope of crimes against property that are relevant under criminal law, 

such as fraud and embezzlement, it is in most cases problematic to prove a 

direct pecuniary damage. 

It follows that presently, the prevention of sports corruption in Germany 

rests solely on the shoulders of autonomous sports associations, which makes 

the implementation of efficient anti-corruption policies ever more important. 

The Basketball Bundesliga, aiready availing of a range of policies targeting 

the problem of sports corruption, seems to have understood the need for 

such policies better than most other German sports 8.."!sociations. 
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However, all sports associations are currently not only limited with re

spect to their scale of penalties, as they lose their applicable sanctionary 

authority as soon as sports defrauders exit the sports association, but they 

also do not have access to efficient instruments for investigating irregularities, 

making the discovery of corruption cases exceedingly difficnlt. 

Therefore, the Draft Bill put forth by the judiciary of the Free State of 

Bavaria, asking for a legally protected interest in sports, by making sports 

fraud a criminal offense, indeed suggests viable and possibly even inevitable 

means of effectively preventing sports corruption in Germany. However, 

criminal law is only meant to protect the most important public interests. 

Thus, the question of whether or not the Draft Bill will be implemented 

perforcely comes down to the question of whether the sports ethos is in itself 

a public interest worth protecting. Yet, the wide ranging social influence 

of all kinds of sports along with the positive social values sports teach in 

all aspects of our social lives evidently plead for the implementation of the 

Draft Bill. 

But up until the day of the adoption of the Draft Bill, sports associations 

will have to rely solely on their own feasible anti-corruption policies. Due to 

the currently ineffective scale of penalties as well as the lack of efficient inves

tigation methods, sports associations would be well advised to also consider 

positive anti-corruption policies, such as those raising the opportunity cost 

of sports corruption, aside from negative anti-corruption policies, such as a 

more severe penalty in case of conviction. Thus, despite their suboptimal 

cost efficiency (because they target the referee) policies such as an anony

mous help organization, long term working contracts for referees as well as 

a "Referee Pension Fund" should thoroughly be considered. 
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8.2 Limitations and Proposals for Prospective 

Research 

Of course, this analysis being the first theoretical study on referees still 

exhibits some limitations. One of them is certainly the implicity of the resnlts 

on the role of sports referees in Chapter 4, which made their interpretation a 

bit more difficult than maybe necessary. Therefore, an approach that allows 

the derivation of explicit results would greatly enhance the teclmical ease of 

modelling referees. 

Furthermore, the underlying assumption of complete information in Chap

ter 4 might in some aspects deviate from reality. However, it should also be 

possible to use the provided framework to discuss a (Bayesian) game of 

incomplete information. Thus, integrating an additional probability distrib

ution describing the referee's state of bias might be an interesting feature for 

future research on the impact of biased referees on contests. However, again 

the implicity of the results might make this analysis exceedingly convoluted. 

Also, because the way the game quality is defined is a fundamental el

ement of the analysis in Chapter 4, it might also be interesting to see how 

varied definltions of the game quality (as defined by sports associations) 

affect the utility of referees in sports contests. 

Another aspect that was left unattended is the effect of varying degrees 

of risk aversion on the results derived above. Throughout the whole discus

sion all parties were assumed to be risk neutral. It would, however, be nice 

to see whether and, if so, how the value of a referee would change when the 

contestants are risk averse, for example. Intuitively, it would be expected 

that under the assumption of risk aversion the value of a referee would in

crease because risk averse individuals tend to be more responsive to imposed 

controls. For the same reason, it would be expected that the deterrence of 

sports corruption would be easier with risk averse than with risk neutral (or 
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risk loving) contestants and/or referees. 

In any case, an increased attention by economic scholars to the study of 

sports referees and the problem of sports corruption in the future would be 

gratifying. The instruments available to economic research certainly have the 

potential to help obliterating the basis of the Devil's optimism in the soccer 

match between Heaven and Hell (introducing this thesis). This dissertation 

hopefully provides some impnlses for this purpose. 



Appendix 

A.1 The Asymmetry Level Maximizing Effort 

Choices 

Contestant j's effort levels in an asymmetric game without a referee are 

maximized when a~~r = aBJ~nr = O. Thus, taking the first order conditions 

of equations (4.19) and (4.20) yields: 

8 • 
itjnf' 

80: 
= t"~ (1 + 0:) V + t"gnr [.J V = 0 

c c 

= t'~(l+o:)V + t·yn"[·JV =0 
k k 

Equations (A.l) and (A.2) can be re-arranged to 

t"V [8yn" [.J (1 + 0:) + gnr [.J] = 0 
C 80: 

and 
t'V [8yn" [.J (1 + 0:) + yn" [.J] = 0 

k 80: 

(A.l) 

(A.2) 

C. Duvinage, Referees in Sports Contests, DOI 10.1007/978-3-8349-3527-4,
© Gabler Verlag | Springer Fachmedien Wiesbaden GmbH 2012
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respectively, which both yield 

and thus 

{) nr [J 
_9_· (1 + a) = -r [.J 

{)a 

Appendix 

where ag;~[·l < O. Thus, contestant j maximizes his productive effort and 

his sabotage effort at the asymmetry level 1 + a = - :;;!i1l if contestants 

value the winner's prize asymmetrically such that Vi = (1 - a) V and Vj = 

(1 + a) V. 

A similar result is obtained when contestants are asymmetric in pro

ductive playing abilities, i.e. tf = (1 - (3) t" and t'j = (1 + (3) t". In 

this case, contestant j will maximize his productive playing effort when 

--i:.'ll.-1+f3--~. 
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A.2 The Effect of an Asymmetry in Productive 

Playing Ability on the Referee's Value 

The asymmetry in productive playing talents tf = (1 - fJ) t~ and t'j 
(1 + fJ) t~ converts equations (4.10) and (4.11) to 

J1ihr = 
(1 - fJ)t~ [1 - m(l + F)J ghr [.J V 

(A.3) 
c 

• t' [1 - (1 - m)F] ghr [.J V 
(A.4) siihr k 

• (1 + fJ)t~ [1 - m(l + F)J ghr [.J V 
(A.5) Il-ihr 

C 

• t' [1 - (1- m)F] ghr [.J V 
(A.6) Sjihr k 

for contestant i and j respectively. This leads to the following average game 

quality 

(l-~r[l-m(1+F)lk + (1+~lt"[l-m(1+F)lk 
t s 1 (1 m)FJc t· 1 (1 m)FJc 

2 

~ t~k [(1 _ fJ) [1 - m(1+ F)J + (1+ fJ) [1 - m(1+ F)J](A.7) 
2t'c [l-(l-m)FJ [l-(l-m)F] 

which can be re-written as: 

q," _ t~k [1 - m(l + F)J 
hr - t'c [1 - (1 - m)F] 
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The value of a referee in a game with asymmetric productive playing talents 

is therefore given by 

<Phr -1 = 
¢>~r 

t~k f1-m(1+F)] 
t·c 1 (1 m)F] 

t" 
t · c 

_ 1 = ~[1_-,mc:-'(_1 +=-;F~)] 
[1- (1- m)F] 

1. (A.8) 

Thus, the value of an honest referee is unaffected by an asymmetry in pro

ductive playing talents. 
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A.3 The Effect of a Biased Referee on the Game 

Quality 

From expression (A.7) in Appendix A.2 we already know that the game 

quality of a game with an honest referee and where tf = (1 - (3) tP and 

t'j = (1 + (3) tP is given by: 

¢. =! tPk [(1- (3) [1- m(1 + F)] (1 (3) [1- m(1 + F)]] 
hr 2 t"c [1 - (1 - m)F] + + [1- (1- m)F] 

Expression (4.48) provides the game quality of a game with a biased referee 

and the same asymmetry in productive playing abilities: 

• 1 tPk [ [1- m(1+ F)] [1- m}(1+ F)]] 
¢br = 2 t"c (1 - (3) [1 _ (1 _ m)F] + (1 + (3) [1 - (1- ~)F] 

Thus, in order to show that ¢~r > ¢'tr, re-write ¢~r > ¢~r as: 

! tPk [(1 _ (3) [1 - m(1+ F)] + (1+ (3) [1 - m(1+ F)]] > 
2 tBc [1 - (1 - m)F] [1- (1- m)F] 

!tPk [(I- f3 ) [1-m(1+F)] (1 (3) [1-mW +F)]] (A.9) 
2 t"c [1 - (1 - m)F] + + [1- (1- ~)F] 

Rearranging yields 

[1-m(1+F)] [1-mW+F)] 
[1- (1- m)F] > [1- (1- ~)F]' (A. 10) 

which, as we know from expression (4.13), always holds because m < m~ 
and m <~. Hence, it must be true that ¢~r > ¢'tr, i.e. relative to an 

honest referee a biased referee reduces the game quality. 
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AA Option (1) - Targeting the Contestant 

PUISuing Option (1), the sports association's optimization problem is to 

minS+V 
s,v 

subject to the constraints 

E [1fc (qL,m)] ~ E [1fc (qH,m)] 

max{E h (qL,mb)],E h (qH,mb)]) ~ E h (qH,m)] 

o ~ E [1fr (qH,m)] 

(A.ll) 

(A.12) 

(A.13) 

Condition (A.12) implies that there are two cases that need to be considered: 

• Case 1: max{E [1fc (qL,mb)],E [1fc (qH,mb)]) = E [1fc (qL,mb)] 

• Case 2: max{E [1fc (qL,mb)],E [1fc (qH,mb)]) = E [1fc (qH,mb)] 

After deriving the set of possible solutions for each of the two cases, the 

ultimate optimal solution of this optimization problem can be determined 

via comparison of all possibilities subject to their necessary constraints. 
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Case 1 

If max{E [1I"c (qL,mb)],E h (qH,mb)]) = E h (qL,mb)], the Lagrange 

function of the sports association's optimization problem is given by: 

I:. = -(S+V) +,).,(G (qH,m) V-cc (qH) -G(qL,m)V+cc(qL)) 

+,).2(G (qH, m) V - Co (qH) - G (qL,mb) (V - B (mb)) 

+cc (qL) + kc (mb)) 

+,).3 ((1+ PrH (v~) + (1 - Prj H (v{!)) S - Or) 

Accordingly, the Kuhn-Tucker-Conditions are: 

al:. 
av 

al:. 
as 

,)., 

,).2 

,).3 

= 

> 

~ 

~ 

0 

-1 + ,).3 (1 + PrH (v~) + (1 - Pr) H (v{!)) = 0 

o (=OifEh(qL,m)] <Eh(qH,m)]) 

o (=OifEh(qL,mb)] <Eh(qH,m)]) 

o (=OifO<E[1I"r(qH,m)]) 

Optimal V: 

Considering the first Kuhn-Tucker-Condition it becomes evident that for 

g~ = 0 to be satisfiable it must hold that ,)., > 0 because G (qH, m) -
G (qL, m) > 0 and G (qH,m) - G (qL, mb) < O. Nevertheless, there are still 

two possibilities that need to be considered here, namely (i) ,)., > 0 and 

,).2 = 0, and (ii) ,)., > 0 and ,).2 > O. 
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(i) >', > 0 and >'2 = 0: If >', > 0 and >'2 = 0, condition (A.ll) must be 

binding and determines the optimal winner's prize V: 

(A.14) 

Plugging expression (A.14) into condition (A.12), given by E [7rc (qL,mb)] ~ 

E [7rc (qH,m)] in Case 1, then requires that 

cc(qH) -cc(qL) < G(qL,mb)B(mb) +kc(mb) +cc(qL) -cc(qH) 
G(qH,m)-G(qL,m) - G(qL,mb)-G(qH,m) 

(A.15) 

holds. 

(ii) >', > 0 and >'2 > 0: If >', > 0 and >'2 > 0, not only condition (A.ll) 

but also condition (A.12) would have to be binding. Accordingly, the optimal 

winner's prize would be determined by: 

Opthnal S: 

G (qL,mb) B (mb) + kc (mb) +cc (qL) _ Cc (qH) 
G(qL,mb) - G(qH,m) 

(A.16) 

It is readily observed that >'3 > 0 must hold for the second Kuhn-Tucker

Condition ¥s = 0 to be satisfiable because I+PrH (vf) +(1 - Prj H (vIi) > 
o. From this follows that condition (A.13) (Le. the referee's participation 

constraint for honestly supervising a game), is binding and determines the 

optimal S: 
S= Or 

1+ PrH (v;') + (1 - Prj H (v:.') 
(A.17) 
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Case 2 

Ifmax{E [1I"c (qL,mb)],E h (qH,mb)]) = E h (qH,mb)], the Lagrange 

function of the association's optimization problem is given by: 

e = -(S+V) +A,(G (qH,m) V-cc (qH) -G(qL,m)V+cc(qL)) 

+A2(G (qH, m) V - Cc (qH) - G (qH, mb) (V - B (mb)) 

+cc (qH) + kc (mb)) 

+A3 ((1 +PrH (v~) + (1- Pr)H (v[!)) S - Or) 

Accordingly, the Kuhn-Tucker-Conditions are: 

ae av = -1+ Al (G (qH,m) - G (qL,m)) + A2 (G (qH,m) - G (qH,mb)) 

ae 
as 

o 

o (= 0 if E h (qL,m)] < E [1I"c (qH,m)]) 

o (= 0 if E [1I"c (qH,mb)] < E [1I"c (qH,m)]) 

o (= 0 if 0 < E [1I"r (qH,m)]) 

Optimal V: 

Again, for g~ = 0 to be satisfiable, it must be that Al > 0 because 

G(qH,m) - G(qL,m) > 0 and G(qH,m) - G(qH,mb) < O. Yet, again 

the two remaining possibilities, (i) Al > 0 and A2 = 0 and (ii) Al > 0 and 

A2 > 0, still have to be considered here. 
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(i) >., > 0 and >'2 = 0: If >., > 0 and >'2 = 0, condition (A.ll) is once 

more binding and detennines the optimal winner's prize V: 

Plugging this into condition (A.12), given by E [7rc (qH,mb)] ~ 

E [7rc (qH,m)] in Case 2, then requires that: 

Cc (qH) _ Cc (qL) < G (qH, mb) B (mb) + kc (mb) 
G(qH,m)-G(qL,m) - G(qH,mb)-G(qH,m) 

(A.18) 

(ii) >., > 0 and >'2 > 0: If >., > 0 and >'2 > 0, not only condition (A.ll) 

but also condition (A.12) would have to be bindiug. Therefore, the optimal 

winner's prize would be detennined by: 

Optimal S: 

G (qH, mb) B (mb) + kc (mb) 
G(qH,mb) - G(qH,m) 

(A.19) 

The optimal incentive contract S in Case 2 is identical to that in Case 1. 

Case 1 versus Case 2 

In both cases, it appears that the possibility where >., > 0 and >'2 > 0 does 

not provide an inherently new solution. By necessity, Case lei) entails the 

solution of Case l(ii), and Case 2(i) entails the solution of Case 2(ii). Thus, 

the selection of possible optimal solutions reduces to Case lei) and Case 2(i). 

Now, note that both Case lei) and Case 2(i) suggest that equation (A.14) 

determines the level of the optimal winner's prize V. At this winner's prize, it 

turns out, however, that E [1T"c (qL,mb)] > E [1rc (qH,mb)] , which suggests 

that Case lei) must provide the optimal solution. This is shown below. 
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(A.20) 

Plugging equation (A.14) into condition (A.20) gives: 

(A.21) 

Unambiguously, condition (A.21) holds for any bribe B (mb ) :::.: 0, 

as G (qH,mb) - G (qL,mb) < G (qH,m) - G (qL,m). It follows that in

deed at the optimal winner's prize (A.14) E [7f c (qL, mb)] > E [7f c (qH, mb)] 
holds .• 

Hence, the optimal solution for the winner's prize V under Option (1) is 

provided by Case l(i), while the optimal incentive contract S (is independent 

of the case) given by equation (A.17). 



136 Appendix 

A.5 Option (2) - Targeting the Referee 

PUISuing Option (2), the sports association's optimization problem is again 

to 

minS+V s,v 

but subject to a different set of constraints. The necessary constraints to be 

satisfied here are given by: 

E [11"< (qH,m)] :s:: max{E [11"< (qL,mb)],E [11"< (qH,mb)]) 

E [1I"r (qL,mb)] :s:: E [1I"r (qH,m)] (in Case 1) 

E h (qH,mb)] :s:: E [1I"r (qH,m)] (in Case 2) 

(A.22) 

(A.23) 

(A.24) 

(A.25) 

Due to the nature of condition (A.23), the same two cases, as discussed 

in Option (1), need to be considered in Option (2) as well. However, now 

the contestant has to be willing to bribe the referee. Hence, corruption 

prevention requires the sports association to deter the referee from entering 

a side contract, where the necessary condition to do so differs across the two 

cases. This is because the referee can only attain E [1I"r (qL,mb)] in Case 1, 

while he could attain E [1I"r (qH,mb)] (> E [1I"r (qL,mb)]) in Case 2. 
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Case 1 

If max{E [ITe (qL,mb)],E [ITe (qH,mb)]) = E [ITe (qL,mb)], the Lagrange 

function of the sports association's optimization problem is given by: 

C = -(S+V) +>.'(G (qH,m) V-ce (qH) -G(qL,m)V+ce(qL)) 

+>'2(G (qL,mb) (V - B (mb)) - Co (qL) - ke (mb) 

-G (qH,m) V + Ce (qH)) 

+>'3((1 + PrH (v;) + (1- Pr) H (v:')) S - c,. 

- (1+ H (v;)) S - G (qL, mb) B (mb) + c,. + kr (mb)) 

Accordingly, the Kuhn-Tucker-Conditions are: 

ac 
av 

ac 
as 

>., 

>'2 

>'3 

= 

> 

~ 

~ 

0 

-1+ >'3 (1- Pr) (H (v:') - H (v;)) = 0 

o (= 0 if E [ITe (qL,m)] < E [ITe (qH,m)]) 

o (= 0 if E [rrc (qH,m)] < E [rrc (qL,mb)]) 

o (= 0 if E [ITr (qL,mb)] < E [ITr (qH,m)]) 

Optimal V: 

Note that not only G(qH,m) - G(qL,m) > 0 but also G(qL,mb)_ 

G (qH, m) > O. Thus, while at least one of the constraints has to be binding, 

>., and/or >'2 could be positive so that it is not clear, which ofthe constraints 

determines V. The derivation of the optimal V under Option (2) therefore 

requires the discussion of three possibilities: (i) >., > 0 and >'2 = 0, (ii) 

>'2 > 0 and >., = 0, and (iii) >., > 0 and >'2 > O. 
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(i) >., > 0 and >'2 = 0: If >., > 0 and >'2 = 0, condition (A.22) becomes 

binding so that equation (A.14) replicated below again determines V. 

Plugging this into condition (A.23), given by E [""c (qH,m)] ::; 
E [1rc (qL,mb)] in Case 1, now, however, requires that 

cc(qH) -cc(qL) > G(qL,mb)B(mb) +kc(mb) +cc(qL) -cc(qH) 
G(qH,m)-G(qL,m) - G(qL,mb)-G(qH,m) 

(A.26) 

holds. 

(ii) >'2 > 0 and >., = 0: If >'2 > 0 and >., = 0, E [""c (qH,m)] ::; 
E [""c (qL,mb)] becomes binding so that the optimal winner's prize would 

be determined by: 

V = G (qL, mb) B (mb) + kc (mb) + Cc (qL) - Cc (qH) 
G(qL,mb) - G(qH,m) 

(A.27) 

Plugging equation (A.27) into condition (A.22) would then require for this 

solution that 

CC(qH) -ec(qL) < G(qL,mb)B(mb) +kc(mb) +cc(qL) -cc(qH) 
G(qH,m)-G(qL,m) - G(qL,mb)-G(qH,m) 

(A.28) 

holds. 

(iii) >., > 0 and >'2 > 0: If >., > 0 and >'2 > 0, both E [.".c (qL,m)] ::; 
E h (qH,m)] and E h (qH,m)] ::; E h (qL,mb)] are binding so that 
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the optimal winner's prize would be given by: 

Optimal S: 

G (qL,mb) B (mb) + kc (mb) +Cc (qL) - Cc (qH) 
G(qL,mb) - G(qH,m) 
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(A.29) 

Because (1- Prj (H (v{!) - H (v~)) > 0, for ~~ = 0 to be satisfied, it is 

clear that ),3 > 0 must hold. Accordingly, condition (A.24) must be binding 

so that the optimal S is determined by: 

Case 2 

S= G(qL,mb)B(mb) -kr (mb) 
(1 - Prj (H (v;') - H (v;')) 

(A.30) 

Ifmax{E [7rc (qL,mb)],E [7rc (qH,mb)]} = E [7rc (qH,mb)], the Lagrange 

function of the sports association's optimization problem is given by: 

.c = -(S+V) +),,(G (qH,m) V-cc (qH) -G(qL,m)V+cc(qL)) 

+),2(G (qH, m b) (V - B (mb)) - Cc (qH) - kc (mb) 

-G (qH,m) V + Cc (qH)) 

+),3«(1 + PrH (vn + (1- Prj H (v{!)) S - Or 

- (1 + H (v~)) S - G (qH,mb) B (mb) + Or + kr (mb)) 
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Accordingly, the Kuhn-Tucker-Conditions are: 

ae 
av 

ae 
as 

)', 

),2 

),3 

= 

= 

> 

~ 

~ 

0 

-1+)'3 (1- Prj (H (v~) - H (v~)) = 0 

o (= 0 if E [rrc (qL,m)] < E [11"0 (qH,m)]) 

o (= 0 if E [rrc (qH,m)] < E [rrc (qH,mb)]) 

o (= 0 if E [1I"r (qH,mb)] < E [1I"r (qH,m)]) 

Optimal V: 

Appendix 

Again, note that not only G (qH, m)-G (qL, m) > 0 but also G (qH, mb)_ 

G(qH,m) > O. Thus, both)" and/or),2 could be positive so that it is not 

clear, which of the constraints determines V. The derivation of the optimal 

V therefore once more requires the discussion of the three possibilities (i) 

)', > 0 and ),2 = 0, (ii) ),2 > 0 and )', = 0, and (iii) )', > 0 and ),2 > O. 

(i) )', > 0 and ),2 = 0: If)" > 0 and ),2 = 0, condition (A.22) becomes 

binding so that equation (A.14) replicated below again determines V. 

Plugging this into condition (A.23), given by E [11"0 (qH,m)] ~ 

E [11"0 (qH,mb)] in Case 2, would require that 

CC(qH)-CC(qL) > G(qH,mb)B(mb)+kc(mb) 
G(qH,m)-G(qL,m) - G(qH,mb)-G(qH,m) 

(A.3l) 

holds. 
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(ii) >'2 > 0 and >., = 0: If >'2 > 0 and >., = 0, E [1[c (qH,m)] ~ 

E [1[c (qH,mb)] becomes binding so that the optinIai winner's prize would 

be given by: 
v = G (qH,mb) B (mb) + kc (mb) 

G(qH,mb) - G(qH,m) 
(A.32) 

Plugging equation (A.32) into condition (A.22) would then require for this 

solution that 

Cc (qH) - Co (qL) < G (qH, mb) B (mb) + kc (mb) 
G(qH,m)-G(qL,m) - G(qH,mb)-G(qH,m) 

(A.33) 

holds. 

(iii) >., > 0 and >'2 > 0: If >., > 0 and >'2 > 0, both E [1[c (qL,m)] ~ 

E [1[c (qH,m)] and E [1[c (qH,m)] ~ E [1[c (qH,mb)] are binding so that 

the optinIal winner's prize would be given by: 

Optimal S: 

G (qH,mb) B (mb) + kc (mb) 
G(qH,mb) - G(qH,m) 

(A.34) 

As in Case 1, because (1- Prj (H (vt') - H (v~)) > 0, for ~~ = 0 to be 

satisfied, it is clear that >'3 > 0 must hold. Accordingly, condition (A.25) 

must be binding so that the optinIai S is determined by: 

S = G (qH, mb) B (mb) - kr (mb) 
(1 - Prj (H (v;') - H (v~» 

(A.35) 
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Case 1 versus Case 2 

Again, it seems that in both cases the possibility where A, > 0 and A2 > 0 

does not provide an inherently new solution. In fact, by necessity both Case 

1(i) and Case 1(ii) entail the solution of Case 1(iii), while both Case 2(i) and 

Case 2(ii) entail the solution of Case 2(iii). Thus, the selection of possible 

optimal solutions reduces to Case 1(i) and Case 1(ii) as well as Case 2(i) and 

Case 2(ii). 

Now, recall from condition (A.21) that at the optimal winner's prize 

(A.14) maxiE [1I"c (qL,mb)],E [1I"c (qH,mb)]) = E h (qL,mb)], so that 

condition (A.31) can not be a necessary condition for the winner's prize 

(A.14). Accordingly, the solution provided by Case 2(i) can not be optimal. 

Comparing the solutions of Case 1(ii) and Case 2(ii) in more detail, it 

in addition becomes evident that the solution of Case 1(ii) dominates the 

solution of Case 2(ii). This is shown below. 

Proof. To demonstrate that the solution of Case 1(ii) dominates the solution 

of Case 2(ii), re-arrange condition (A.28) and condition (A.33), i.e. 

CC(qH) -ec(qL) < G(qL,mb)B(mb) +kc(mb) +cc(qL) -cc(qH) 
G(qH,m)-G(qL,m) - G(qL,mb)-G(qH,m) 

and 
ec (qH) - Cc (qL) < G (qH,mb) B (mb) + kc (mb) 

G(qH,m)-G(qL,m) - G(qH,mb)-G(qH,m) 

to 

(A.36) 
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and 

G(qH,mb) _ G(qH,mb)B(mb) < 
G(qH,m)-G(qL,m) Cc(qH)-Co(qL)-

respectively. While the RES of the conditions (A.36) and (A.37) is identical, 

the LHS of condition (A.36) unambiguously exceeds the LHS of condition 

(A.37), i.e. 

G(qH,mb) _ G(qH,mb)B(mb) < 
G(qH,m)-G(qL,m) co(qH)-co(qL) 

Condition (A.38) can in turn be re-arranged to: 

Co (qH) - Co (qL) 
G(qH,m) - G(qL,m) 

Cc (qH) - Co (qL) 

G(qH,m) - G(qL,m) 

so that condition (A.39) is satisfied for any bribe B (mb) ~ O. 

(A.39) 

From this follows that condition (A.28) must be more restrictive than 
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condition (A.33) for any bribe B (mb) ;::: 0, which implies that: 

G (qH, mb) B (mb) + kc (mb) 
G(qH,mb) _ G(qH,m) 

Appendix 

(A.40) 

As a result, the solution provided by Case l(ii) dominates the solution pro

vided by Case 2(ii) in terms of cost efficiency. _ 

Finally, observe that the solution in Case l(ii) of Option (2) is in turn 

dominated by the solution provided by Case l(i) of Option (1), where con

dition (A.28) must also be satisfied. In fact, condition (A.28) itself proves 

that the optimal winner's prize in Case l(i) of Option (1) bests the winner's 

prize in Case l(ii) of Option (2) in terms of cost efficiency. 

Therefore, Case l(i) describes the optimal solution for the winner's prize 

V in Option (2). This also accords with the fact that the optimal incentive 

contract S of Case 1 is clearly more cost efficient than that of Case 2, as 

G(qL,mb) <G(qH,mb). 
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